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SECTION SF 30 BLOCK 14 CONTINUATION PAGE  
         
SUMMARY OF CHANGES   
 
 
 
 
 
The following have been added by full text:  
        AMENDMENT #0001 
AMENDMENT #1 TO DRAWINGS AND SPECIFICATIONS FOR FY 02 C17 FLIGHT 
SIMULATOR FACILITY, McGUIRE AFB, NEW JERSEY – PTLFL03-3004 

 
 

TO OFFERORS 
 
The following CHANGES shall be made to the drawings and specifications. 
 
GENERAL 
 
DRAWINGS 
 
1.) The following DRAWINGS have been REVISED but not REISSUED: 
 
a.) Sheet GI002; GENERAL; Sheet Index, Legends & Site Location Plan 
 

Civi l Drawing List - ADD sheet index number CS102, CIVIL, Geometry Plan”; 
 

Civil Drawing List - REVISE sheet index number LG101 to read “LP101”; 
 

END OF GENERAL SECTION 
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CIVIL 
 
DRAWINGS 
 
1.) The following DRAWINGS have been REVISED but not REISSUED: 
 
a.) Sheet C201; CIVIL; Storm Drain and Sanitary Sewer Profiles 
 

Sanitary Profile - REVISE proposed grade between structures 5 and 7 and revise proposed RIM 
elevation at structure 6 to 34.98 and at structure 7 to 34.97. 

 
b.) Sheet DT501; CIVIL; Site Details 1 
 

Detail 11 “Typical Section Through Asphalt Parking Lot” - REVISE pavement section to show 40 mm 
thick bituminous concrete surface course, 100 mm thick bituminous concrete base course, and 270 
mm thick aggregate sub-base course.  DELETE dimension for compacted sub-grade.  ADD Asphalt 
Prime Coat and Asphalt Tack Coat. 
 
Detail 12 “Typical Concrete Cap Over Communication Cable Typical X-Section” – REVISE detail to 
show eight conduits. 
 

c.) Sheet DT502; CIVIL; Sanitary Sewer Details 
 

Detail 3 “Sanitary Sewer Abandonment Detail” – REVISE note “EXISTING MANHOLE TO BE 
REMAIN” to “EXISTING MANHOLE TO BE REMOVED” . 

 
d.) Sheet DT507; CIVIL; Site Details 2 
 

Detail 6 “Transformer Pad Detail” - REVISE width dimension of concrete pad to “2083 MMW x 2134 
MML” 
 
Detail 14 “Chiller Pad Detail” - REVISE width dimension of concrete pad to “2667 MMW x 3759 MML” 
 

2.) The following DRAWINGS have been REVISED and REISSUED: 
 
a) Sheet CS101, Topographic Survey, Civil 
 
b) Sheet CD101, Civil, Demolition Plan 
 
c) Sheet CG101, Civil, New Work and Grading Plan 
 
d) Sheet CG102, Civil, Erosion and Sediment Control Plan 
 
e) Sheet CU101, Civil, New Site Utility Plan 
 
f) Sheet DT504, Civil, Storm Drainage and Water Details 
 
g) Sheet DT506, Plant Schedule, Notes, and Planting Details 

 
3.) The following DRAWINGS have been ADDED: 
 
a) Sheet CS102, CIVIL, Geometry Plan 
 
SPECIFICATIONS 
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1.) The following SPECIFICATIONS have been REVISED as indicated below. 
 
Section 00800, Special Contract Requirements 
 
1. COMMENCEMENT, PROSECUTION AND COMPLETION OF WORK   

 
DELETE paragraph 1.a. in it’s entirety and replace with “The Contractor shall be required to (i) 
commence work under this contract within five 5 calendar days after the date the Contractor receives the 
notice to proceed, (ii) prosecute the work diligently, and (iii) complete the entire work ready for use not 
later than 551 calendar days after the date the Contractor receives the notice to proceed, except in case 
the Contracting Officer determines that seeding is not feasible during the construction period, the 
Contractor shall accomplish such seeding in the first planting period following the contract completion 
date. This action will not operate to extend the performance time for the balance of the work. The time 
stated for completion shall include final cleanup of the premises. The Contractor shall be Substantially 
Complete with the Hydraulics Room 133, the WST Motion Bay 134, and the WST Computer Room 135, 
pending minor punchlist items, by January 15, 2004 in order for the Flight Simulator Installation 
Contractor to begin installation of the flight simulator equipment.” 
 
 
2. LIQUIDATED DAMAGES-CONSTRUCTION 
 
Paragraph 2.a. second sentence REVISE as follows: 
“Should completion be delayed beyond 10 September 2004, liquidated damages shall increase from $465 
to $1,965 for each day of delay.” 
 
 
 
 
 
 
 
 
 
1.) The following SPECIFICATIONS have been REVISED and REISSUED. 
 

 
Section 01355, Environmental Protection 
 
Section 01356A, Stormwater Pollution Prevention Measures 
 
Section 02220A, Demolition 
 
Section 02230A, Clearing and Grubbing 
 
Section 02300A, Earthwork 
 
Section 02315A, Excavation, Filling, and Backfilling for Buildings 
 
Section 02316A, Excavation, Trenching, and Backfilling for Utility Systems 
 
Section 02510A, Water Distribution System 
 



DACA51-02-B-0018 
0001 

Page 5 of 18 
 

 

Section 02531A, Sanitary Sewers 
 
Section 02552A, Pre-Engineered Underground Heat Distribution System 
 
Section 02630A, Storm-Drainage System 
 
Section 02721A, Subbase Courses 
 
Section 02741A, Hot-Mix Asphalt (HMA) for Roads 
 
Section 02748A, Bituminous Tack and Prime Coats 
 
Section 02763A, Pavement Markings 
 
Section 02770A, Concrete Sidewalks and Curbs and Gutters 
 
Section 02811A, Underground Sprinkler Systems 
 
Section 02870A, Site Furnishings 
 
Section 02921A, Seeding 
 
Section 02930A, Exterior Planting 
 

END OF CIVIL SECTION 
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STRUCTURAL 
 

DRAWINGS 
 

1.) The following DRAWINGS have been REVISED but not REISSUED: 
 
a.) Sheet  S-001 General Notes & Design Criteria: 

 
General Notes: 
Paragraph 1 note 4:  Change Maximum Dynamic Upward Load at any pad from “253 kN” to “254 kN” 
Paragraph 2C:  Change the word “stops” to “stop” 
Paragraph 3B:  Move the quantity 54.3x103 kN/m3 down to line up with the modulus of subgrade 

reaction. 
Paragraph 3E:  Add “Concrete inspection shall be in accordance with ACI 311”. 
Paragraph 4G:  Change the number “48” to “60”. 
Paragraph 4J:  Add “at 28 days” 
Paragraph 4N:  Change “re: schedule on dwg S-200” to “re: schedule on dwg S-002 “ 
Paragraph 5B:  Change “Structural Steel” to “Structural Products” and Change “New Steel” to “New 

Shapes” 
Paragraph 5C:  Delete  “Bolted Connections shall utilize tension control bolt assemblies per ASTM 

F1852.”  Change the words “may be utilized” to shall be utilized”.  Delete “Subject to approval 
from the engineer.” 

 
b.) Sheet  S-002 Material Schedules & Typical Details: 

 
Detail 2/S-002:  Change dimension from “48 DIA. 600 MIN.” to “60 DIA. 900 MIN,” 
Detail 3/S-002:  Change dimension from “48 DIA. 600 MIN.” to “60 DIA. 900 MIN,” 

 
c.) Sheet  SB101 Foundation & Slab Plan: 

 
Note #10:  Add For Embedded Channel at Trench 8/SB103 
Plan 1/SB101:  Modify column isolation joints 
Note #8:  Add “Re: Electrical drawings for locations.” 
Note #10:  Revise “400x300xTrench Width” to “(400x300 deep x Trench Width)”. 
 

d.) Sheet  SB102 Typical Sections & Details: 
 
Detail 8/SB102:  Change “152x152 MW 26x26” to “152x152 MW 25.8x25.8” 
 

e.) Sheet  SF101 Roof Framing Plan: 
 
Note #8:  Change “HSS 254x102x6.4” to “HSS 203x102x6.4” 
Note #10:  Change “Elevation For” to “Elevation Dwgs For” 

 
f.) Sheet  S-201 High Bay Wall Framing & Vertical Bracing: 

 
Elevation 4/S-201:  Change Section mark from “3/S-502” to “2/S-501”. 
Elevation 4/S-201:  Add Section Mark “8/S-506” cutting through column line #2   and placed above 

T/STL. El. 7200. 
 
g.) Sheet  S-502 Steel Sections & Details: 

 
Detail 1/S-502:  Change “6TH K” to “6 THK”. 
Detail 2/S-502:  Change “6TH K” to “6 THK”. 
Detail 4/S-502:  Change “JOINT” to “JOIST”. 
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Detail 5/S-502:  Change “6TH K” to “6 THK”. and Remove “Low Bay” from the Title 
 
h.) Sheet  S-505 Sections & Details: 

 
Detail 4/S-505:  Change “P = 13.34 kN” TO “P = AXLE LOAD = 26.68 kN”. 
Detail 1/S-505:  Add note “Bolts Furnished and Installed by Equipment Installer. 

 
 
2.) The following DRAWINGS have been REVISED and REISSUED: 
 
a) Sheet  SB103 Foundation & Miscellaneous Details: 
 
b) Sheet  SB104, Piers & Base Plates: 

 
c) Sheet  S-501, Steel Sections & Details: 

 
d) Sheet  S-503, Steel Sections & Details: 

 
e) Sheet  S-504, Steel Sections & Details: 
 
f) Sheet  S-506, Sections & Details: 
 
SPECIFICATIONS 
 
1.) The following SPECIFICATIONS have been REVISED as indicated below and REISSUED. 
 
Section 05120a, Structural Steel 
 
Paragraph 2.5, REVISE to read: 
 
High strength bolts shall conform to ASTM A 325M, Type 1 with carbon steel nuts conforming to ASTM A 
563M, Grade DH. 
 

END OF STRUCTURAL SECTION 
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ARCHITECTURAL 
 

DRAWINGS 
 
1.) The following DRAWINGS have been REVISED but not REISSUED: 
a.) All Architectural Sheets; ARCHITECTURAL; General Note 
 

Keynotes General Description:  ADD a General Note for all Architectural Sheets stating:  
“EXPLANATION OF KEYNOTE SYSTEM: THIS FORMAT FOR THE KEYNOTE NUMBERS IS 
INTENDED TO BETTER INTEGRATE THE TECHNICAL DOCUMENTS (DRAWINGS AND 
SPECIFICATIONS) AND DOES NOTE DEFINE THE CONTRACTOR’S WAYS AND MEANS NOR 
DOES IT LIMIT THE CONTRACTOR’S OBLIGATION TO PROVIDE ALL REQUIREMENTS 
INDICATED IN THE CONTRACT DOCUMENTS.  THE FIRST FIVE DIGITS OF THE KEYNOTE 
NOMENCLATURE REFERENCE THE RELATED SPECIFICATION SECTION.  THE SECOND TWO 
DIGITS (AFTER THE DECIMAL POINT) INDICATE THE ITEM NUMBER & SPECIFIC ITEM 
DESCRIPTION SHOWN IN THE KEYNOTES LIST.  THE KEYNOTE NUMBER 01000.__ IS A 
NUMBER GIVEN TO REPRESENT GENERAL NOTES AND IS THE ONLY KEYNOTE NUMBER 
THAT DOESN’T REFERENCE A PARTICULAR SPECIFICATION SECTION.” 
 

b.) All Architectural Sheets; ARCHITECTURAL; General Keynote Edit 
 

Keynotes - REVISE all Keynotes “03300.__” to read “03307.__”; 
Keynotes - REVISE all Keynotes “10274.__” to read “10270.__”; 
Keynotes - REVISE all Keynotes “09250.01” to read “09100.01”; 
Keynotes - REVISE all Keynotes “09250.02” to read “09100.02”; 
Keynotes - REVISE all Keynotes “09250.03” to read “09100.03”; 
Keynotes - REVISE all Keynotes “09250.04” to read “09100.04”; 
Keynotes - REVISE all Keynotes “09250.07” to read “09100.07”; 
Keynotes - REVISE all Keynotes “09250.09” to read “09100.09”; 
 

c.) Sheet A-101; ARCHITECTURAL; Code Compliance Plan 
 

Occupant Load Per Exit Door Table - REVISE “Actual Load” numbers as follows: 
Exit A- 49 persons, Exit B- 4 persons, Exit D- 13 persons, Exit F- 4 persons, Exit J- 4 persons, Exit K- 
14 persons, Exit L- 37 persons; 
 
1/A-101 Plan  
- REVISE Fire Rating on Hydraulics Room-133 (interior partitions) to 2-hour rated construction; 
- PROVIDE 1-hour Fire Rated Construction on all interior partitions of rooms: CBT Learning Center-
114, MCCT/RDS -117, WST LS Room-119 and WST Motion Bay-134 (all partitions not already rated); 
- DELETE text “2A:10B:C” by Fire Extinguisher Location symbols; 
 
Keyed Notes Legend – REVISE Keynote 10520.04- Delete text “ABC 20#” and replace with “20A-
120B:C”;  
 

d.) Sheet AS101; ARCHITECTURAL; Site Plan 
 

1/AS101 Plan 
- PROVIDE a stand-alone “Military Facility Sign Type B3” sign (discussed as “E14” on sheet AG101) 
2.5M North of the new North Parking/Drop-off Site Access Drive and 7.2M West of Vandenberg 
Avenue; Orient sign text faces to face North and South (see Figure 2.39 “Military Facility Sign 
Visibility,” p.35 AFP 32-1097); Be cognizant of the conduit bank slab in this area; As an alternative, 
move the sign further away from the street and from the entry way;   
 

e.) Sheet AG101; ARCHITECTURAL; Signage Plan & Details 
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1/AG101 Plan - REVISE note next to the E14 Sign Designation to read: “SEE SHEET AS101 FOR 
EXACT LOCATION OF THIS EXTERIOR SIGN”; 
 
ADD General Notes as follows: 
2. Refer Specification Section 10430 for Exterior Signage Graphic Details; 
3. Refer Specification Section 10440 for Interior Signage Graphic Details; 
 

f.) Sheet AE102; ARCHITECTURAL; Roof Plan 
 

Keynote 13100.01- EDIT Keynote to read: “ACTUAL LOCATION OF AIR TERMINALS ARE SHOWN 
ON ES103 AND/OR (IF NECESSARY) ANY SUBSEQUENT COMMENTS BY THE ELECTRICAL 
ENGINEER”; 
 
PROVIDE roof slope and slope direction indications on Roof Plan.  All roof slopes are the same 
(104.5 : 300) except in two locations.  The two (North & South) ends of the long low-bay roof mass 
slope at 115.8 : 300.  The Mechanical Dormer at the Southwest corner of the building slopes to the 
West at 6.2 : 300. 
 

g.) Sheet AE201; ARCHITECTURAL; Building Elevations 
 

PROVIDE two section cuts.   
- 1/AE201 East Elevation – LOCATE a section 7/AE501 (pointed downward) at the glazing band 
(below the roof and above the brick) of the high-bay volume through grids 3.9&4. 
- 2/AE201 North Elevation – LOCATE a section 1 sim./AE402 (pointed left or east) at the glazing wall 
of the low-bay construction between grids C&D.  
 
Extend the heights of all steel doors and frames 200mm to the base of the top soldier course band of 
brick.  One course of soldier course brick to be removed at all steel doors and frame locations;  
 

h.) Sheet AE301; ARCHITECTURAL; Building Sections 
 

PROVIDE overall roof ridge dimensions on both building sections- 1/AE301 (15700) and 2/AE301 
(7100).  
 
RELOCATE cross bracing shown in lower bay between Grids B and D to bay directly above. 
 

i.) Sheet AE401; ARCHITECTURAL; Wall Sections 
 

EDIT detail bubble 8/AE403 to read 8/AE502; 
 

j.) Sheet AE402; ARCHITECTURAL; Wall Sections 
 

DELETE the word “RIDGE” from the T.O.S. dimension in Wall Section 2/AE402; 
 

k.) Sheet AE502; ARCHITECTURAL; Wall Section Details 
 

PROVIDE a keynote indicating the use of an “Ice Shield Membrane” at all eave conditions (details 
1&8/AE502).  Keynote to reference Spec Section 07412. 
 

a.) Sheet AE503; ARCHITECTURAL; Wall Section Details 
 

CHANGE detail for “Pre-formed Metal Z-Clip”, 07412.14 seen in Detail 9/AE503.  Increase the size of 
the z-clip such that the bottom leg extends all the way to the metal deck.  This clip will now span the 
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entire depth of the rigid insulation boards (typical through-out roofing system).  This detail is indicated 
in other Wall Section Details on Sheets AE-302 & AE-502.    
 

l.) Sheet AE505; ARCHITECTURAL; Window Details 
 

REPLACE keynote 07210.04 in Detail 11/AE505 with 06100.09.    
   

m.) Sheet AE701; ARCHITECTURAL; Reflected Ceiling Plan & Details 
 

ADD Keynote 06100.15 to read: “Provide continuous 75 mm Foil Faced Batt Insulation inlayed above 
ceiling tiles in this room.”  Locate this note in Rooms 130 & 131. 
 

n.) Sheet AE802; ARCHITECTURAL; Interior Elevations, Millwork Sections & Details 
 

PROVIDE Keynote 05500.36 to read: “METAL ACCESS DOOR.”  Note these doors in Detail 6/AE101 
next to the Handicap Toilet & Detail 9/AE101 below the sink. 
 
PROVIDE additional Section Cut (referencing Detail 12/AE802) @ light coves above sinks and above 
toilets in Detail 9/AE101.  Base of light coves to be 7250 mm A.F.F. 
 
CHANGE all detail bubbles on Sheet AE802 that read “AE101” to read “AE802.” 
 

o.) Sheet IN601; INTERIORS; Material/Color Schedule & Room Finish Schedule 
 
In the Material and Color Schedule- Composite Aluminum Metal Panels; Color/Description; 
REPLACE #20062 with #33617. 
 
ADD note 16 to Material & Color Schedule to read:  “16.  Exterior paint color varies to match color of 
surrounding materials.  Contractor to contact Architect for paint color direction prior to application.” 
 
ADD note 17 to Material & Color Schedule to read:  "17.  All painted materials and equipment on 
exterior of facility shall be painted in a color to meet McGuire AFB Standard colors." 

 
ADD note 17 to Room Finish Schedule to read:  “17.  Provide continuous 75mm Foil-Faced Sound 
Batts inlayed above ceiling tiles in this room.”  Locate Note #17 in Rooms 130 & 131. 

 
 
3.) The following DRAWINGS have been REVISED and REISSUED: 
 
a.) Sheet AE101, ARCHITECTURAL, Ground Floor Plan & Partition Types 
 
b.) Sheet AE102, ARCHITECTURAL, Roof Plan 
 
c.) Sheet AE601, ARCHITECTURAL, Door Schedule, Door Types & Frame Types 
 
d.) Sheet AE801, ARCHITECTURAL, Enlarged Plans & Miscellaneous Details 
 
SPECIFICATIONS 
 
1.) The following SPECIFICATIONS have been REVISED but not REISSUED. 
 
Section 07412A, Non-Structural Metal Roofing 
 
Add to Paragraph 2.1, after the first sentence, the following. 
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"Color shall be a custom color to match McGuire AFB Standard colors." 
 
Add to Paragraph 3.2.3, the following. 
 
"Rubberized underlayment shall be laid over the rigid board insulation and roofing felt at the eave from 
edge of roof to a minimum of 600 mm in board of the exterior wall.  Peel release paper from underside of 
roll and press underlayment into place to assure full adherence to the substrate." 
 
Section 07414, Composite Metal Panels 
 
DELETE Paragraph 2.3.1 and replace with the following. 
 
"A custom color to match McGuire AFB Standard colors." 
 
Section 08110, Steel Doors and Frames 
 
ADD to Paragraph 2.7, the following: 
 
"Provide 1.9 mm thick steel with galvanized finish for exterior frames, and 1.6 mm thick steel for interior 
frames, including fire-rated glazed frames." 
 
Section 08710, Door Hardware 
 
CHANGE number of hinges on Hardware Sets 01, 02, and 05 from 6 to 8. 
 
CHANGE number of hinges on Hardware Sets 03 and 04 from 3 to 4. 
 
CHANGE Flush Bolts on Hardware Set:  05 as follows: 
 
"2 EA FLUSH BOLT LO4081 (600 mm TOP BOLT) 626 ANS" 

 
DELETE from Hardware Set:  06, Doors 114A, and 114B and move doors to Hardware Set:  08. 
 
REVISE Hardware Set:  07 as follows: 
 
"DOOR NUMBER: 
117A      

 
EACH TO HAVE: 
8 EA HINGE A8111 626 ANS 
1 SET AUTO BOLTS TYPE 25 626 ANS 
1 EA DUSTPROOF STRIKE LO4021 626 ANS 
1 EA KEY X TT LOCK 35H7-FW -15J 626 BES 
1 EA COORDINATOR TYPE 21 626 ANS 
2 EA CLOSER CO2011 689 ANS 
2 EA KICKPLATE J102 630 ANS 
2 EA FLOOR STOP LO2141 626 ANS 
2 EA SILENCER LO3011 626 ANS" 
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DELETE from Hardware Set:  11, Door 134A and CHANGE Flushbolts as follows: 
 
"1 SET AUTO BOLTS TYPE 25 626 ANS" 

 
ADD new Hardware Set:  14 as follows: 
 
"HW SET:  14 
 
DOOR NUMBER: 
134A 
 
EACH TO HAVE: 
8 EA HINGE A8111 626 ANS 
1 SET AUTO BOLTS TYPE 25 626 ANS 
1 EA DUSTPROOF STRIKE LO4021 626 ANS 
1 EA STOREROOM LOCK 35H7-EW-15J 626 BES 
1 EA COORDINATOR TYPE 21 626 ANS 

2 EA CLOSER CO2011 689 ANS 
2 EA KICKPLATE J102 630 ANS 
2 EA FLOOR STOP LO2141 626 ANS 
2 EA SILENCER LO3011 626 ANS" 
 
Section 08810A, Glass and Glazing 
 
ADD new Paragraph 2.7 as follows: 
 
"2.7   FIRE-RATED GLASS 
 

Fire-rated glass shall be conform to WHI-495-0896 for one-hour rating.  Fire-rated glass shall be 
permanently labeled with appropriate testing agency marks.  Marks shall be near edges of glass to be 
able to be hidden by the glazing shop.  Where safety glass is required, glass shall meet the 
requirements of ANSI Z97.1 and 16 CFR 1201 (Category I).  Suggested products are Premium 
FireLite (5 mm) and FireLite Plus (8 mm) by Technical Glass Products, (800) 426-0279, and Superlite 
I-XL (6 mm) by SAFTI, (888) 653-3333." 

 
ADD to Paragraph 3.2 as follows: 
 
"Install fire-rated glass in openings in fire-rated walls and doors in accordance with manufacturer's 
recommendations." 
 
Section 09900, Paints and Coatings 
 
ADD the following after Paragraph 1.9, second sentence: 
 
"All exterior colors shall be custom colors to match McGuire AFB Standard colors." 
 
ADD the following subparagraph to Paragraph 1.10.1.1: 
 
"a.  All unfinished exterior items, or prefinished exterior items not painted McGuire AFB Standard colors, 
shall be painted or repainted a custom color to match McGuire AFB Standard colors." 
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DELETE subparagraph 1.10.2.e in its entirety and REPLACE with the following: 
 
"e.  Hardware, fittings, and other factory finished items, unless indicated otherwise." 
 
Section 10520, Fire Extinguishers, Cabinets and Accessories 
 
DELETE Paragraph 2.2.2 and replace with the following: 
 
"UL-rated 20-A:120-B:C, 9 kg nominal capacity, with siliconized monoammonium phosphate-based dry 
chemical in enameled-steel container.  Provide in Hall 136." 
 
ADD new Paragraph 2.2.3 as follows: 
 
2.2.3   Regular Purpose Dry-Chemical Type in Steel Container 
 
"UL-rated 120-B:C, 9 kg nominal capacity, with siliconized sodium bicarbonate-based dry chemical in 
enameled-steel container.  Provide in WST Motion Bay 134." 
 
ADD to Paragraph 2.3.2 the following: 
 
"Provide cabinets of the same size for both types of extinguishers." 
 
REVISE Paragraph 2.3.2.1 to read as follows: 
 
"114 mm." 
 
DELETE Paragraph 2.3.3 and Subparagraph 2.3.3.1. 
 
DELETE Subparagraph 2.3.7.1.2. 
 

END OF ARCHITECTURAL SECTION 
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FIRE PROTECTION 
 
DRAWINGS 
 

 
1.) The following DRAWINGS have been REVISED and REISSUED: 
 
a) Sheet  FX101, Fire Protection Plan 
 

END OF FIRE PROTECTION SECTION 
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PLUMBING 
 
DRAWINGS 
 

 
1.) The following DRAWINGS have been REVISED and REISSUED: 
 
a) Sheet  PP101, Sanitary and Domestic Water Piping Plan 
 
b) Sheet  P-601, Schedules & Details 
 
c) Sheet  P-602, Plumbing Riser Diagram 
 

END OF PLUMBING SECTION 
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MECHANICAL 
 
DRAWINGS 
 

 
1.) The following DRAWINGS have been REVISED and REISSUED: 
 
a) Sheet  MH101, Zoning Plan & Air Riser Diagram 
 
b) Sheet  MH102, Floor Plan 
 
c) Sheet  MH103, Piping Floor Plan 
 
d) Sheet  MP601, Chilled Water Riser Diagram 
 
e) Sheet  MP602, Hot Water Riser Diagram 
 
f) Sheet  MI101, Details 
 
g) Sheet  M-502, Details 
 
h) Sheet  M-601, Schedules 
 

END OF MECHANICAL SECTION 
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ELECTRICAL 
 
DRAWINGS 
 
 
1.) The following DRAWINGS have been REVISED but not REISSUED: 
 

a) Refer to Sheet E001, ELECTRICAL SYMBOLS:  ADD Symbol for the Light Lowering System 
Control Panel, which is an “Sc”. 

 
b) Refer to Sheet T501, TELECOMMUNICATION EQUIPMENT RACK:  Move four 48-port Patch 

panels down 2 rack-units and add two cable management units one for the first four 48-port patch 
panels and one for the last four. 

 
c) Refer to Sheet FA101, Note 2:  DELETE existing note. 

 
d) Refer to Sheet FA101, Note 6:  RENAME existing note to Note 2. 
 

2.) The following DRAWINGS have been REVISED and REISSUED: 
 
a) Sheet  ED101, Demolition Site Plan 
 
b) Sheet  ES101, Site Plan 
 
c) Sheet  EL101, Lighting Plan 
 
d) Sheet  EP101, Power Plan 
 
e) Sheet  EP601, Panel Schedules 
 
f) Sheet  EP602, Single Line Diagram 
 
g) Sheet  ES502, Details 
 

END OF ELECTRICAL SECTION 
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TELECOMMUNICATIONS 
 
DRAWINGS 
 

 
1.) The following DRAWINGS have been REVISED and REISSUED: 
 
a) Sheet  TN101, Communications System Floor Plan 
 

END OF TELECOMMUNICATIONS SECTION 
 
 
  
 
(End of Summary of Changes)  
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SECTION 01355

ENVIRONMENTAL PROTECTION
10/00

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications are referred to in the text by basic
designation only.

U.S. AIR FORCE (USAF)

AFI 32-1053 Pest Management Program

U.S. ARMY (DA)

AR 200-5 Pest Management

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

33 CFR 328 Definitions

40 CFR 68 Chemical Accident Prevention Provisions

40 CFR 152 - 186 Pesticide Programs

40 CFR 260 Hazardous Waste Management System: General

40 CFR 261 Identification and Listing of Hazardous Waste

40 CFR 262 Standards Applicable to Generators of
Hazardous Waste

40 CFR 279 Standards for the Management of Used Oil

40 CFR 302 Designation, Reportable Quantities, and
Notification

40 CFR 355 Emergency Planning and Notification

49 CFR 171 - 178 Hazardous Materials Regulations

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (1996) U.S. Army Corps on Engineers Safety
and Health Requirements Manual

WETLAND MANUAL Corps of Engineers Wetlands Delineation
Manual Technical Report Y-87-1

1.2   DEFINITIONS
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1.2.1   Environmental Pollution and Damage

Environmental pollution and damage is the presence of chemical, physical, or
biological elements or agents which adversely affect human health or
welfare; unfavorably alter ecological balances of importance to human life;
affect other species of importance to humankind; or degrade the environment
aesthetically, culturally and/or historically.

1.2.2   Environmental Protection

Environmental protection is the prevention/control of pollution and habitat
disruption that may occur to the environment during construction.  The
control of environmental pollution and damage requires consideration of
land, water, and air; biological and cultural resources; and includes
management of visual aesthetics; noise; solid, chemical, gaseous, and liquid
waste; radiant energy and radioactive material as well as other pollutants.

1.2.3   Contractor Generated Hazardous Waste

Contractor generated hazardous waste means materials that, if abandoned or
disposed of, may meet the definition of a hazardous waste.  These waste
streams would typically consist of material brought on site by the
Contractor to execute work, but are not fully consumed during the course of
construction.  Examples include, but are not limited to, excess paint
thinners (i.e. methyl ethyl ketone, toluene etc.), waste thinners,excess
paints, excess solvents, waste solvents, and excess pesticides, and
contaminated pesticide equipment rinse water.

1.2.4   Installation Pest Management Coordinator

Installation Pest Management Coordinator (IPMC) is the individual officially
designated by the Installation Commander to oversee the Installation Pest
Management Program and the Installation Pest Management Plan.

1.2.5   Land Application for Discharge Water

The term "Land Application" for discharge water implies that the Contractor
shall discharge water at a rate which allows the water to percolate into the
soil.  No sheeting action, soil erosion, discharge into storm sewers,
discharge into defined drainage areas, or discharge into the "waters of the
United States" shall occur.  Land Application shall be in compliance with
all applicable Federal, State, and local laws and regulations.

1.2.6   Pesticide

Pesticide is defined as any substance or mixture of substances intended for
preventing, destroying, repelling, or mitigating any pest, or intended for
use as a plant regulator, defoliant or desiccant.

1.2.7   Pests

The term "pests" means arthropods, birds, rodents, nematodes, fungi,
bacteria, viruses, algae, snails, marine borers, snakes, weeds and other
organisms (except for human or animal disease-causing organisms) that
adversely affect readiness, military operations, or the well-being of
personnel and animals; attack or damage real property, supplies, equipment,
or vegetation; or are otherwise undesirable.
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1.2.8   Surface Discharge

The term "Surface Discharge" implies that the water is discharged with
possible sheeting action and subsequent soil erosion may occur.  Waters that
are surface discharged may terminate in drainage ditches, storm
sewers,creeks, and/or "waters of the United States" and would require a
permit to discharge water from the governing agency.

1.2.9   Waters of the United States

All waters which are under the jurisdiction of the Clean Water Act, as
defined in 33 CFR 328.

1.2.10   Wetlands

Wetlands means those areas that are inundated or saturated by surface or
ground water at a frequency and duration sufficient to support, and that
under normal circumstances do support, a prevalence of vegetation typically
adapted for life in saturated soil conditions.  Wetlands generally include
swamps, marshes, and bogs.  Official determination of whether or not an area
is classified as a wetland must be done in accordance with WETLAND MANUAL.

1.3   GENERAL REQUIREMENTS

The Contractor shall minimize environmental pollution and damage that may
occur as the result of construction operations.  The environmental resources
within the project boundaries and those affected outside the limits of
permanent work shall be protected during the entire duration of this
contract.  The Contractor shall comply with all applicable environmental
Federal, State, and local laws and regulations.  The Contractor shall be
responsible for any delays resulting from failure to comply with
environmental laws and regulations.

1.4   SUBCONTRACTORS

The Contractor shall ensure compliance with this section by subcontractors.

1.5   PAYMENT

No separate payment will be made for work covered under this section.  The
Contractor shall be responsible for payment of fees associated with
environmental permits, application, and/or notices obtained by the
Contractor.  All costs associated with this section shall be included in the
contract price.  The Contractor shall be responsible for payment of all
fines/fees for violation or non-compliance with Federal, State, Regional and
local laws and regulations.

1.6   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals
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Environmental Protection Plan; G,

  The environmental protection plan.

1.7   ENVIRONMENTAL PROTECTION PLAN

Prior to commencing construction activities or delivery of materials to the
site, the Contractor shall submit an Environmental Protection Plan for
review and approval by the Contracting Officer.  The purpose of the
Environmental Protection Plan is to present a comprehensive overview of
known or potential environmental issues which the Contractor must address
during construction.  Issues of concern shall be defined within the
Environmental Protection Plan as outlined in this section.  The Contractor
shall address each topic at a level of detail commensurate with the
environmental issue and required construction task(s).  Topics or issues
which are not identified in this section, but which the Contractor considers
necessary, shall be identified and discussed after those items formally
identified in this section.  Prior to submittal of the Environmental
Protection Plan, the Contractor shall meet with the Contracting Officer for
the purpose of discussing the implementation of the initial Environmental
Protection Plan; possible subsequent additions and revisions to the plan
including any reporting requirements; and methods for administration of the
Contractor's Environmental Plans.  The Environmental Protection Plan shall
be current and maintained onsite by the Contractor.

1.7.1   Compliance

No requirement in this Section shall be construed as relieving the
Contractor of any applicable Federal, State, and local environmental
protection laws and regulations.  During Construction, the Contractor shall
be responsible for identifying, implementing, and submitting for approval
any additional requirements to be included in the Environmental Protection
Plan.

1.7.2   Contents

The environmental protection plan shall include, but shall not be limited
to, the following:

a.  Name(s) of person(s) within the Contractor's organization who
is(are) responsible for ensuring adherence to the Environmental
Protection Plan.

b.  Name(s) and qualifications of person(s) responsible for manifesting
hazardous waste to be removed from the site, if applicable.

c.  Name(s) and qualifications of person(s) responsible for training
the Contractor's environmental protection personnel.

d.  Description of the Contractor's environmental protection personnel
training program.

e.  An erosion and sediment control plan which identifies the type and
location of the erosion and sediment controls to be provided.  The plan
shall include monitoring and reporting requirements to assure that the
control measures are in compliance with the erosion and sediment
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control plan, Federal, State, and local laws and regulations.  A Storm
Water Pollution Prevention Plan (SWPPP) may be substituted for this
plan.

f.  Drawings showing locations of proposed temporary excavations or
embankments for haul roads, stream crossings, material storage areas,
structures, sanitary facilities, and stockpiles of excess or spoil
materials including methods to control runoff and to contain materials
on the site.

g.  Traffic control plans including measures to reduce erosion of
temporary roadbeds by construction traffic, especially during wet
weather.  Plan shall include measures to minimize  the amount of mud
transported onto paved public roads by vehicles or runoff.

h.  Work area plan showing the proposed activity in each portion of the
area and identifying the areas of limited use or nonuse.  Plan should
include measures for marking the limits of use areas including methods
for protection of features to be preserved within authorized work
areas.

i.  Drawing showing the location of borrow areas.

j.  The Spill Control plan shall include the procedures, instructions,
and reports to be used in the event of an unforeseen spill of a
substance regulated by 40 CFR 68, 40 CFR 302, 40 CFR 355, and/or
regulated under State or Local laws and regulations.  The Spill Control
Plan supplements the requirements of EM 385-1-1.  This plan shall
include as a minimum:

1.  The name of the individual who will report any spills or
hazardous substance releases and who will follow up with complete
documentation.  This individual shall immediately notify the
Contracting Officer in addition to the legally required Federal,
State, and local reporting channels (including the National
Response Center 1-800-424-8802) if a reportable quantity is
released to the environment.  The plan shall contain a list of the
required reporting channels and telephone numbers.

2.  The name and qualifications of the individual who will be
responsible for implementing and supervising the containment and
cleanup.

3.  Training requirements for Contractor's personnel and methods of
accomplishing the training.

4.  A list of materials and equipment to be immediately available
at the job site, tailored to cleanup work of the potential
hazard(s) identified.

5.  The names and locations of suppliers of containment materials
and locations of additional fuel oil recovery, cleanup,
restoration, and material-placement equipment available in case of
an unforeseen spill emergency.

6.  The methods and procedures to be used for expeditious
contaminant cleanup.
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k.  A non-hazardous solid waste disposal plan identifying methods and
locations for solid waste disposal including clearing debris.  The plan
shall include schedules for disposal.  The Contractor shall identify
any subcontractors responsible for the transportation and disposal of
solid waste.  Licenses or permits shall be submitted for solid waste
disposal sites that are not a commercial operating facility.  Evidence
of the disposal facility's acceptance of the solid waste shall be
attached to this plan during the construction.  The Contractor shall
attach a copy of each of the Non-hazardous Solid Waste Diversion
Reports to the disposal plan.  The report shall be submitted on the
first working day after the first quarter that non-hazardous solid
waste has been disposed and/or diverted and shall be for the previous
quarter (e.g. the first working day of January, April, July, and
October).  The report shall indicate the total amount of waste
generated and total amount of waste diverted in cubic meters  or tons
along with the percent that was diverted.

l.  A recycling and solid waste minimization plan with a list of
measures to reduce consumption of energy and natural resources.  The
plan shall detail the Contractor's actions to comply with and to
participate in Federal, State, Regional, and local government sponsored
recycling programs to reduce the volume of solid waste at the source.

m.  An air pollution control plan detailing provisions to assure that
dust, debris, materials, trash, etc., do not become air borne and
travel off the project site.

n.  A contaminant prevention plan that: identifies potentially
hazardous substances to be used on the job site; identifies the
intended actions to prevent introduction of such materials into the
air, water, or ground; and details provisions for compliance with
Federal, State, and local laws and regulations for storage and handling
of these materials.  In accordance with EM 385-1-1, a copy of the
Material Safety Data Sheets (MSDS) and the maximum quantity of each
hazardous material to be on site at any given time shall be included in
the contaminant prevention plan.  As new hazardous materials are
brought on site or removed from the site, the plan shall be updated.

o.  A waste water management plan that identifies the methods and
procedures for management and/or discharge of waste waters which are
directly derived from construction activities, such as concrete curing
water, clean-up water, dewatering of ground water, disinfection water,
hydrostatic test water, and water used in flushing of lines.  If a
settling/retention pond is required, the plan shall include the design
of the pond including drawings, removal plan, and testing requirements
for possible pollutants.  If land application will be the method of
disposal for the waste water, the plan shall include a sketch showing
the location for land application along with a description of the
pretreatment methods to be implemented.  If surface discharge will be
the method of disposal, a copy of the permit and associated documents
shall be included as an attachment prior to discharging the waste
water.  If disposal is to a sanitary sewer, the plan shall include
documentation that the Waste Water Treatment Plant Operator has
approved the flow rate, volume, and type of discharge.
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p.  A historical, archaeological, cultural resources biological
resources and wetlands plan that defines procedures for identifying and
protecting historical, archaeological, cultural resources, biological
resources and wetlands known to be on the project site: and/or
identifies procedures to be followed if historical archaeological,
cultural resources, biological resources and wetlands not previously
known to be onsite or in the area are discovered during construction.
The plan shall include methods to assure the protection of known or
discovered resources and shall identify lines of communication between
Contractor personnel and the Contracting Officer.

q.  A pesticide treatment plan shall be included and updated, as
information becomes available.  The plan shall include: sequence of
treatment, dates, times, locations, pesticide trade name, EPA
registration numbers, authorized uses, chemical composition,
formulation, original and applied concentration, application rates of
active ingredient (i.e. pounds of active ingredient applied), equipment
used for application and calibration of equipment.  The Contractor is
responsible for Federal, State, Regional and Local pest management
record keeping and reporting requirements as well as any additional
Installation Project Office specific requirements.   The Contractor
shall follow AFI 32-1053 Sections 3.4.13 and 3.4.14 for data required
to be reported to the Installation.

1.7.3   Appendix

Copies of all environmental permits, permit application packages, approvals
to construct, notifications, certifications, reports, and termination
documents shall be attached,as an appendix, to the Environmental Protection
Plan.

1.8   PROTECTION FEATURES

This paragraph supplements the Contract Clause PROTECTION OF EXISTING
VEGETATION, STRUCTURES, EQUIPMENT, UTILITIES, AND IMPROVEMENTS.  Prior to
start of any onsite construction activities, the Contractor and the
Contracting Officer shall make a joint condition survey.  Immediately
following the survey, the Contractor shall prepare a brief report including
a plan describing the features requiring protection under the provisions of
the Contract Clauses, which are not specifically identified on the drawings
as environmental features requiring protection along with the condition of
trees, shrubs and grassed areas immediately adjacent to the site of work and
adjacent to the Contractor's assigned storage area and access route(s), as
applicable.  This survey report shall be signed by both the the Contractor
and the Contracting Officer upon mutual agreement as to its accuracy and
completeness.  The Contractor shall protect those environmental features
included in the survey report and any indicated on the drawings, regardless
of interference which their preservation may cause to the Contractor's work
under the contract.

1.9   SPECIAL ENVIRONMENTAL REQUIREMENTS

The Contractor shall comply with the special environmental requirements for
the Burlington County Soil Conservation District, the New Jersey Department
of Environmental Protection, Pinelands District, and Base Civil Engineering
- Environmental Division.
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1.10   ENVIRONMENTAL ASSESSMENT OF CONTRACT DEVIATIONS

Any deviations, requested by the Contractor, from the drawings, plans and
specifications which may have an environmental impact will be subject to
approval by the Contracting Officer and may require an extended review,
processing, and approval time.  The Contracting Officer reserves the right
to disapprove alternate methods, even if they are more cost effective, if
the Contracting Officer determines that the proposed alternate method will
have an adverse environmental impact.

1.11   NOTIFICATION

The Contracting Officer will notify the Contractor in writing of any
observed noncompliance with Federal, State or local environmental laws or
regulations, permits, and other elements of the Contractor's Environmental
Protection plan.  The Contractor shall, after receipt of such notice, inform
the Contracting Officer of the proposed corrective action and take such
action when approved by the Contracting Officer.  The Contracting Officer
may issue an order stopping all or part of the work until satisfactory
corrective action has been taken.  No time extensions shall be granted or
equitable adjustments allowed to the Contractor for any such suspensions.
This is in addition to any other actions the Contracting Officer may take
under the contract, or in accordance with the Federal Acquisition Regulation
or Federal Law.

PART 2   PRODUCTS (NOT USED)

PART 3   EXECUTION

3.1   LAND RESOURCES

The Contractor shall confine all activities to areas defined by the drawings
and specifications.  Prior to the beginning of any construction, the
Contractor shall identify any land resources to be preserved within the work
area.  Except in areas indicated on the drawings or specified to be cleared,
the Contractor shall not remove, cut, deface, injure, or destroy land
resources including trees, shrubs, vines, grasses, topsoil, and land forms
without approval.  No ropes, cables, or guys shall be fastened to or
attached to any trees for anchorage unless specifically authorized.  The
Contractor shall provide effective protection for land and vegetation
resources at all times as defined in the following subparagraphs.  Stone,
soil, or other materials displaced into uncleared areas shall be removed by
the Contractor.

3.1.1   Work Area Limits

Prior to commencing construction activities, the Contractor shall mark the
areas that need not be disturbed under this contract.  Isolated areas within
the general work area which are not to be disturbed shall be marked or
fenced.  Monuments and markers shall be protected before construction
operations commence.  Where construction operations are to be conducted
during darkness, any markers shall be visible in the dark.  The Contractor's
personnel shall be knowledgeable of the purpose for marking and/or
protecting particular objects.

3.1.2   Landscape
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Trees, shrubs, vines, grasses, land forms and other landscape features
indicated and defined on the drawings to be preserved shall be clearly
identified by marking, fencing, or wrapping with boards, or any other
approved techniques.  The Contractor shall restore landscape features
damaged or destroyed during construction operations outside the limits of
the approved work area.

3.1.3   Erosion and Sediment Controls

The Contractor shall be responsible for providing erosion and sediment
control measures in accordance with Federal, State, and local laws and
regulations.  The erosion and sediment controls selected and maintained by
the Contractor shall be such that water quality standards are not violated
as a result of the Contractor's construction activities.  The area of bare
soil exposed at any one time by construction operations should be kept to a
minimum.  The Contractor shall construct or install temporary and permanent
erosion and sediment control best management practices (BMPs) in accordance
with the Burlington County Soil Conservation District.  BMPs may include,
but not be limited to, vegetation cover, stream bank stabilization, slope
stabilization, silt fences, construction of terraces, interceptor channels,
sediment traps, inlet and outfall protection, diversion channels, and
sedimentation basins. Any temporary measures shall be removed after the area
has been stabilized.

3.1.4   Contractor Facilities and Work Areas

The Contractor's field offices, staging areas, stockpile storage, and
temporary buildings shall be placed in areas designated on the drawings or
as directed by the Contracting Officer.  Temporary movement or relocation of
Contractor facilities shall be made only when approved.  Erosion and
sediment controls shall be provided for on-site borrow and spoil areas to
prevent sediment from entering nearby waters.  Temporary excavation and
embankments for plant and/or work areas shall be controlled to protect
adjacent areas.

3.2   WATER RESOURCES

The Contractor shall monitor construction activities to prevent pollution of
surface and ground waters.  Toxic or hazardous chemicals shall not be
applied to soil or vegetation unless otherwise indicated.  All water areas
affected by construction activities shall be monitored by the Contractor.
For construction activities immediately adjacent to impaired surface waters,
the Contractor shall be capable of quantifying sediment or pollutant loading
to that surface water when required by State or Federally issued Clean Water
Act permits.

3.2.1   Wetlands

The Contractor shall not enter, disturb, destroy, or allow discharge of
contaminants into any wetlands.

3.3   AIR RESOURCES

Equipment operation, activities, or processes performed by the Contractor
shall be in accordance with all Federal and State air emission and
performance laws and standards.
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3.3.1   Particulates

Dust particles; aerosols and gaseous by-products from construction
activities; and processing and preparation of materials, such as from
asphaltic batch plants; shall be controlled at all times, including
weekends, holidays and hours when work is not in progress.  The Contractor
shall maintain excavations, stockpiles, haul roads, permanent and temporary
access roads, plant sites, spoil areas, borrow areas, and other work areas
within or outside the project boundaries free from particulates which would
cause the Federal, State, and local air pollution standards to be exceeded
or which would cause a hazard or a nuisance.  Sprinkling, chemical treatment
of an approved type,  or other methods will be permitted to control
particulates in the work area.  Sprinkling, to be efficient, must be
repeated to keep the disturbed area damp at all times.  The Contractor must
have sufficient, competent equipment available to accomplish these tasks.
Particulate control shall be performed as the work proceeds and whenever a
particulate nuisance or hazard occurs.  The Contractor shall comply with all
State and local visibility regulations.

3.3.2   Odors

Odors from construction activities shall be controlled at all times.  The
odors shall not cause a health hazard and shall be in compliance with State
regulations and/or local ordinances.

3.3.3   Sound Intrusions

The Contractor shall keep construction activities under surveillance and
control to minimize environment damage by noise.  The Contractor shall
comply with the provisions of the State of New Jersey rules.

3.3.4   Burning

Burning shall be prohibited on the Government premises.

3.4   CHEMICAL MATERIALS MANAGEMENT AND WASTE DISPOSAL

Disposal of wastes shall be as directed below, unless otherwise specified in
other sections and/or shown on the drawings.

3.4.1   Solid Wastes

Solid wastes (excluding clearing debris) shall be placed in containers which
are emptied on a regular schedule.  Handling, storage, and disposal shall be
conducted to prevent contamination.  Segregation measures shall be employed
so that no hazardous or toxic waste will become co-mingled with solid waste.
The Contractor shall transport solid waste off Government property and
dispose of it in compliance with Federal, State, and local requirements for
solid waste disposal. A Subtitle D RCRA permitted landfill shall be the
minimum acceptable off-site solid waste disposal option.  The Contractor
shall verify that the selected transporters and disposal facilities have the
necessary permits and licenses to operate.

3.4.2   Chemicals and Chemical Wastes

Chemicals shall be dispensed ensuring no spillage to the ground or water.
Periodic inspections of dispensing areas to identify leakage and initiate
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corrective action shall be performed and documented.  This documentation
will be periodically reviewed by the Government.  Chemical waste shall be
collected in corrosion resistant, compatible containers.  Collection drums
shall be monitored and removed to a staging or storage area when contents
are within  150 mm  of the top.  Wastes shall be classified, managed,
stored, and disposed of in accordance with Federal, State, and local laws
and regulations.

3.4.3   Contractor Generated Hazardous Wastes/Excess Hazardous Materials

Hazardous wastes are defined in 40 CFR 261, or are as defined by applicable
State and local regulations.  Hazardous materials are defined in 49 CFR 171
- 178.  The Contractor shall, at a minimum, manage and store hazardous waste
in compliance with 40 CFR 262 and shall manage and store hazardous waste in
accordance with the hazardous waste management plan.  The Contractor shall
take sufficient measures to prevent spillage of hazardous and toxic
materials during dispensing.  The Contractor shall segregate hazardous waste
from other materials and wastes, shall protect it from the weather by
placing it in a safe covered location, and shall take precautionary measures
such as berming or other appropriate measures against accidental spillage.
The Contractor shall be responsible for storage, describing, packaging,
labeling, marking, and placarding of hazardous waste and hazardous material
in accordance with 49 CFR 171 - 178, State, and local laws and regulations.
The Contractor shall transport Contractor generated hazardous waste off
Government property within 60 days in accordance with the Environmental
Protection Agency and the Department of Transportation laws and regulations.
The Contractor shall dispose of hazardous waste in compliance with Federal,
State and local laws and regulations.  Spills of hazardous or toxic
materials shall be immediately reported to the Contracting Officer and the
Facility Environmental Office.  Cleanup and cleanup costs due to spills
shall be the Contractor's responsibility.  The disposition of Contractor
generated hazardous waste and excess hazardous materials are the
Contractor's responsibility.

3.4.4   Fuel and Lubricants

Storage, fueling and lubrication of equipment and motor vehicles shall be
conducted in a manner that affords the maximum protection against spill and
evaporation.  Fuel, lubricants and oil shall be managed and stored in
accordance with all Federal, State, Regional, and local laws and
regulations.  Used lubricants and used oil to be discarded shall be stored
in marked corrosion-resistant containers and recycled or disposed in
accordance with 40 CFR 279, State, and local laws and regulations.  There
shall be no storage of fuel on the project site.  Fuel must be brought to
the project site each day that work is performed. Storage of fuel on the
project site shall be accordance with all Federal, State, and local laws and
regulations.

3.4.5   Waste Water

Disposal of waste water shall be as specified below.

a.  Waste water from construction activities, such as onsite material
processing, concrete curing, foundation and concrete clean-up,
water used in concrete trucks, forms, etc. shall not be allowed to
enter water ways or to be discharged prior to being treated to
remove pollutants.  The Contractor shall dispose of the
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construction related waste water off-Government property in
accordance with all Federal, State, Regional and Local laws and
regulations.

b.  For discharge of ground water, the Contractor shall obtain a State
or Federal permit specific for pumping and discharging ground water
prior to surface discharging.

c.  Water generated from the flushing of lines after disinfection or
disinfection in conjunction with hydrostatic testing shall be
discharged into the sanitary sewer with prior approval and/or
notification to the Waste Water Treatment Plant's Operator.

3.5   RECYCLING AND WASTE MINIMIZATION

The Contractor shall participate in State and local government sponsored
recycling programs.

3.6   HISTORICAL, ARCHAEOLOGICAL, AND CULTURAL RESOURCES

If during excavation or other construction activities any previously
unidentified or unanticipated historical, archaeological, and cultural
resources are discovered or found, all activities that may damage or alter
such resources shall be temporarily suspended.  Resources covered by this
paragraph include but are not limited to: any human skeletal remains or
burials; artifacts; shell, midden, bone, charcoal, or other deposits; rock
or coral alignments, pavings, wall, or other constructed features; and any
indication of agricultural or other human activities.  Upon such discovery
or find, the Contractor shall immediately notify the Contracting Officer so
that the appropriate authorities may be notified and a determination made as
to their significance and what, if any, special disposition of the finds
should be made.  The Contractor shall cease all activities that may result
in impact to or the destruction of these resources.  The Contractor shall
secure the area and prevent employees or other persons from trespassing on,
removing, or otherwise disturbing such resources.

3.7   BIOLOGICAL RESOURCES

The Contractor shall minimize interference with, disturbance to, and damage
to fish, wildlife, and plants including their habitat.  The Contractor shall
be responsible for the protection of threatened and endangered animal and
plant species including their habitat in accordance with Federal, State,
Regional, and local laws and regulations.

3.8   INTEGRATED PEST MANAGEMENT

In order to minimize impacts to existing fauna and flora, the Contractor,
through the Contracting Officer, shall coordinate with the Installation Pest
Management Coordinator (IPMC) at the earliest possible time prior to
pesticide application.  The Contractor shall discuss integrated pest
management strategies with the IPMC or PPC and receive concurrence from the
IPMC or PPC through the COR prior to the application of any pesticide
associated with these specifications.  Installation Project Office Pest
Management personnel shall be given the opportunity to be present at all
meetings concerning treatment measures for pest or disease control and
during application of the pesticide.  The use and management of pesticides
are regulated under 40 CFR 152 - 186.
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3.8.1   Pesticide Delivery and Storage

Pesticides shall be delivered to the site in the original, unopened
containers bearing legible labels indicating the EPA registration number and
the manufacturer's registered uses.  Pesticides shall be stored according to
manufacturer's instructions and under lock and key when unattended.

3.8.2   Qualifications

For the application of pesticides, the Contractor shall use the services of
a subcontractor whose principal business is pest control.  The subcontractor
shall be licensed and certified in the state where the work is to be
performed.

3.8.3   Pesticide Handling Requirements

The Contractor shall formulate, treat with, and dispose of pesticides and
associated containers in accordance with label directions and shall use the
clothing and personal protective equipment specified on the labeling for use
during all phases of the application.  Material Safety Data Sheets
(MSDS)shall be available for all pesticide products.

3.8.4   Application

Pesticides shall be applied by a State Certified Pesticide Applicator in
accordance with EPA label restrictions and recommendation.  The Certified
Applicator shall wear clothing and personal protective equipment as
specified on the pesticide label.  Water used for formulating shall only
come from locations designated by the Contracting Officer.  The Contractor
shall not allow the equipment to overflow.  Prior to application of
pesticide, all equipment shall be inspected for leaks, clogging, wear, or
damage and shall be repaired prior to being used.

3.9   PREVIOUSLY USED EQUIPMENT

The Contractor shall clean all previously used construction equipment prior
to bringing it onto the project site.  The Contractor shall ensure that the
equipment is free from soil residuals, egg deposits from plant pests,
noxious weeds, and plant seeds.  The Contractor shall consult with the USDA
jurisdictional office for additional cleaning requirements.

3.10   MAINTENANCE OF POLLUTION FACILITIES

The Contractor shall maintain permanent and temporary pollution control
facilities and devices for the duration of the contract or for that length
of time construction activities create the particular pollutant.

3.11   MILITARY MUNITIONS

In the event the Contractor discovers or uncovers military munitions as
defined in 40 CFR 260, the Contractor shall immediately stop work in that
area and immediately inform the Contracting Officer.

3.12   TRAINING OF CONTRACTOR PERSONNEL
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The Contractor's personnel shall be trained in all phases of environmental
protection and pollution control.  The Contractor shall conduct
environmental protection/pollution control meetings for all Contractor
personnel prior to commencing construction activities.  Additional meetings
shall be conducted for new personnel and when site conditions change.  The
training and meeting agenda shall include:  methods of detecting and
avoiding pollution; familiarization with statutory and contractual pollution
standards; installation and care of devices, vegetative covers, and
instruments required for monitoring purposes to ensure adequate and
continuous environmental protection/pollution control; anticipated hazardous
or toxic chemicals or wastes, and other regulated contaminants; recognition
and protection of archaeological sites, artifacts, wetlands, and endangered
species and their habitat that are known to be in the area.

3.13   POST CONSTRUCTION CLEANUP

The Contractor shall clean up all areas used for construction in accordance
with Contract Clause: "Cleaning Up".  The Contractor shall, unless otherwise
instructed in writing by the Contracting Officer, obliterate all signs of
temporary construction facilities such as haul roads, work area, structures,
foundations of temporary structures, stockpiles of excess or waste
materials, and other vestiges of construction prior to final acceptance of
the work.  The disturbed area shall be graded, filled and the entire area
seeded unless otherwise indicated.

-- End Of Section --
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SECTION 01356A

STORM WATER POLLUTION PREVENTION MEASURES
08/96

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications are referred to in the text by basic
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 4439 (1997) Standard Terminology for Geosynthetics

ASTM D 4491 (1996) Water Permeability of Geotextiles by
Permittivity

ASTM D 4533 (1991; R 1996) Trapezoid Tearing Strength of
Geotextiles

ASTM D 4632 (1991; R 1996)) Grab Breaking Load and
Elongation of Geotextiles

ASTM D 4751 (1995) Determining Apparent Opening Size of a
Geotextile

ASTM D 4873 (1995) Identification, Storage, and Handling
of Geosynthetic Rolls

1.2   GENERAL

The Contractor shall implement the storm water pollution prevention measures
specified in this section in a manner which will meet the requirements of
Section 01355 ENVIRONMENTAL PROTECTION

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-07 Certificates

Mill Certificate or Affidavit; G

  Certificate attesting that the Contractor has met all specified
requirements.

1.4   EROSION AND SEDIMENT CONTROLS
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The controls and measures required by the Contractor are described below.

1.4.1   Stabilization Practices

The stabilization practices to be implemented shall include temporary
seeding, mulching, sod stabilization, erosion control matts, protection of
trees, preservation of mature vegetation, etc.  On his daily CQC Report, the
Contractor shall record the dates when the major grading activities occur,
(e.g., clearing and grubbing, excavation, and grading); when construction
activities temporarily or permanently cease on a portion of the site; and
when stabilization practices are initiated.  Except as provided in
paragraphs UNSUITABLE CONDITIONS and NO ACTIVITY FOR LESS THAN 21 DAYS,
stabilization practices shall be initiated as soon as practicable, but no
more than 14 days, in any portion of the site where construction activities
have temporarily or permanently ceased.

1.4.1.1   Unsuitable Conditions

Where the initiation of stabilization measures by the fourteenth day after
construction activity temporarily or permanently ceases is precluded by
unsuitable conditions caused by the weather, stabilization practices shall
be initiated as soon as practicable after conditions become suitable.

1.4.1.2   No Activity for Less Than 21 Days

Where construction activity will resume on a portion of the site within 21
days from when activities ceased (e.g., the total time period that
construction activity is temporarily ceased is less than 21 days), then
stabilization practices do not have to be initiated on that portion of the
site by the fourteenth day after construction activity temporarily ceased.

1.4.2   Structural Practices

Structural practices shall be implemented to divert flows from exposed
soils, temporarily store flows, or otherwise limit runoff and the discharge
of pollutants from exposed areas of the site.  Structural practices shall be
implemented in a timely manner during the construction process to minimize
erosion and sediment runoff.  Structural practices shall include the
following devices.  Location and details of installation and construction
are shown on the drawings.

1.4.2.1   Silt Fences

The Contractor shall provide silt fences as a temporary structural practice
to minimize erosion and sediment runoff.  Silt fences shall be properly
installed to effectively retain sediment immediately after completing each
phase of work where erosion would occur in the form of sheet and rill
erosion (e.g. clearing and grubbing, excavation, embankment, and grading).
Silt fences shall be installed in the locations indicated on the drawings.
Final removal of silt fence barriers shall be upon approval by the
Contracting Officer.

1.4.2.2   Inlet Protection

The Contractor shall provide stone, hay bales and geotextile at storm drain
inlets as shown on the plans.  The Contractor shall inspect the inlet
protection devices to ensure that it is not clogged.
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PART 2   PRODUCTS

2.1   COMPONENTS FOR SILT FENCES

2.1.1   Filter Fabric

The geotextile shall comply with the requirements of ASTM D 4439, and shall
consist of polymeric filaments which are formed into a stable network such
that filaments retain their relative positions.  The filament shall consist
of a long-chain synthetic polymer composed of at least 85 percent by weight
of ester, propylene, or amide, and shall contain stabilizers and/or
inhibitors added to the base plastic to make the filaments resistance to
deterioration due to ultraviolet and heat exposure.  Synthetic filter fabric
shall contain ultraviolet ray inhibitors and stabilizers to provide a
minimum of six months of expected usable construction life at a temperature
range of -18 to 49 degrees C.  The filter fabric shall meet the following
requirements:

                  FILTER FABRIC FOR SILT SCREEN FENCE

PHYSICAL PROPERTY           TEST PROCEDURE         STRENGTH REQUIREMENT

Grab Tensile                 ASTM D 4632               445 N min.
Elongation (%)                                          30 % max.

Trapezoid Tear               ASTM D 4533               245 N min.

Permittivity                 ASTM D 4491                 0.2 sec-1

AOS (U.S. Std Sieve)         ASTM D 4751                 20-100

2.1.2   Silt Fence Stakes and Posts

The Contractor may use either wooden stakes or steel posts for fence
construction.  Wooden stakes utilized for silt fence construction, shall
have a minimum cross section of 50 mm by 50 mm when oak is used and 100 mm
by 100 mm when pine is used, and shall have a minimum length of 1.5 m.
Steel posts (standard "U" or "T" section) utilized for silt fence
construction, shall have a minimum mass of 1.98 kg per linear meter and a
minimum length of 1.5 m.

2.1.3   Mill Certificate or Affidavit

A mill certificate or affidavit shall be provided attesting that the fabric
and factory seams meet chemical, physical, and manufacturing requirements
specified above.  The mill certificate or affidavit shall specify the actual
Minimum Average Roll Values and shall identify the fabric supplied by roll
identification numbers.  The Contractor shall submit a mill certificate or
affidavit signed by a legally authorized official from the company
manufacturing the filter fabric.

2.1.4   Identification Storage and Handling

Filter fabric shall be identified, stored and handled in accordance with
ASTM D 4873.
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2.2   COMPONENTS FOR HAY BALES

The hay in the bales shall be stalks from oats, wheat, rye, barley, rice, or
from grasses such as byhalia, bermuda, etc., furnished in air dry condition.
The bales shall have a standard cross section of 350 mm by 450 mm.  All
bales shall be either wire-bound or string-tied.  The Contractor may use
either wooden stakes or steel posts to secure the hay bales to the ground.
Wooden stakes utilized for this purpose, shall have a minimum dimensions of
50 mm by 50 mm in cross section and shall have a minimum length of 1 m.
Steel posts (standard "U" or "T" section) utilized for securing hay bales,
shall have a minimum mass of 1.98 kg per linear meter and a minimum length
of 1 m.

PART 3   EXECUTION

3.1   INSTALLATION OF SILT FENCES

Silt fences shall extend a minimum of 400 mm above the ground surface and
shall not exceed 860 mm above the ground surface.  Filter fabric shall be
from a continuous roll cut to the length of the barrier to avoid the use of
joints.  When joints are unavoidable, filter fabric shall be spliced
together at a support post, with a minimum 150 mm overlap, and securely
sealed.  A trench shall be excavated approximately 100 mm wide and 100 mm
deep on the upslope side of the location of the silt fence.  The 100 mm by
100 mm trench shall be backfilled and the soil compacted over the filter
fabric.  Silt fences shall be removed upon approval by the Contracting
Officer.

3.2   INSTALLATION OF STRAW BALES

Straw bales shall be placed in a single row, lengthwise on the contour, with
ends of adjacent bales tightly abutting one another.  Straw bales shall be
installed so that bindings are oriented around the sides rather than along
the tops and bottoms of the bales in order to prevent deterioration of the
bindings.  The barrier shall be entrenched and backfilled.  A trench shall
be excavated the width of a bale and the length of the proposed barrier to a
minimum depth of 100 mm.  After the bales are staked and chinked (gaps
filled by wedging with straw), the excavated soil shall be backfilled
against the barrier.  Backfill soil shall conform to the ground level on the
downhill side and shall be built up to 100 mm against the uphill side of the
barrier.  Loose straw shall be scattered over the area immediately uphill
from a straw bale barrier to increase barrier efficiency.  Each bale shall
be securely anchored by at least two stakes driven through the bale.  The
first stake or steel post in each bale shall be driven toward the previously
laid bale to force the bales together.  Stakes or steel pickets shall be
driven a minimum 450 mm deep into the ground to securely anchor the bales.

3.3   MAINTENANCE

The Contractor shall maintain the temporary and permanent vegetation,
erosion and sediment control measures, and other protective measures in good
and effective operating condition by performing routine inspections to
determine condition and effectiveness, by restoration of destroyed
vegetative cover, and by repair of erosion and sediment control measures and
other protective measures.  The following procedures shall be followed to
maintain the protective measures.
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3.3.1   Silt Fence Maintenance

Silt fences shall be inspected in accordance with paragraph INSPECTIONS.
Any required repairs shall be made promptly.  Close attention shall be paid
to the repair of damaged silt fence resulting from end runs and
undercutting.  Should the fabric on a silt fence decompose or become
ineffective, and the barrier is still necessary, the fabric shall be
replaced promptly.  Sediment deposits shall be removed when deposits reach
one-third of the height of the barrier.  When a silt fence is no longer
required, it shall be removed.  The immediate area occupied by the fence and
any sediment deposits shall be shaped to an acceptable grade.  The areas
disturbed by this shaping shall paragraph AREAS TO RECEIVE EROSION CONTROL.

3.3.2   Hay Bale Maintenance

Hay bale barriers shall be inspected in accordance with paragraph
INSPECTIONS.  Close attention shall be paid to the repair of damaged bales,
end runs and undercutting beneath bales.  Necessary repairs to barriers or
replacement of bales shall be accomplished promptly.  Sediment deposits
shall be removed when deposits reach one-half of the height of the barrier.
Bale rows used to retain sediment shall be turned uphill at each end of each
row.  When a hay bale barrier is no longer required, it shall be removed.
The immediate area occupied by the bales and any sediment deposits shall be
shaped to an acceptable grade.  The areas disturbed by this shaping shall be
seeded in accordance with Section 02921A SEEDING.

3.4   INSPECTIONS

3.4.1   General

The Contractor shall inspect disturbed areas of the construction site, areas
used for storage of materials that are exposed to precipitation that have
not been finally stabilized, stabilization practices, structural practices,
other controls, and area where vehicles exit the site at least once every
seven (7) calendar days and within 24 hours of the end of any storm that
produces 13 mm or more rainfall at the site.  Where sites have been finally
stabilized, such inspection shall be conducted at least once every month.

3.4.2   Inspections Details

Disturbed areas and areas used for material storage that are exposed to
precipitation shall be inspected for evidence of, or the potential for,
pollutants entering the drainage system.  Erosion and sediment control
measures identified in the Storm Water Pollution Prevention Plan shall be
observed to ensure that they are operating correctly.  Discharge locations
or points shall be inspected to ascertain whether erosion control measures
are effective in preventing significant impacts to receiving waters.
Locations where vehicles exit the site shall be inspected for evidence of
offsite sediment tracking.

3.4.3   Inspection Reports

For each inspection conducted, the Contractor shall prepare a report
summarizing the scope of the inspection, name(s) and qualifications of
personnel making the inspection, the date(s) of the inspection, major
observations relating to the implementation of the Storm Water Pollution
Prevention Plan, maintenance performed, and actions taken.  The report shall
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be furnished to the Contracting Officer within 24 hours of the inspection as
a part of the Contractor's daily CQC REPORT.  A copy of the inspection
report shall be maintained on the job site.

-- End Of Section --
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SECTION 02220A

DEMOLITION
05/01

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications are referred to in the text by basic
designation only.

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (1996) U.S. Army Corps of Engineers Safety
and Health Requirements Manual

1.2   GENERAL REQUIREMENTS

The work includes demolition, salvage of identified items and materials, and
removal of resulting rubbish and debris.  Rubbish and debris shall be
removed from Government property daily, unless otherwise directed, to avoid
accumulation at the demolition site.  Materials that cannot be removed daily
shall be stored in areas specified by the Contracting Officer.  In the
interest of occupational safety and health, the work shall be performed in
accordance with EM 385-1-1, Section 23, Demolition, and other applicable
Sections.  In the interest of conservation, salvage shall be pursued to the
maximum extent possible (in accordance with Section 01572 CONSTRUCTION AND
DEMOLITION WASTE MANAGEMENT, if applicable); salvaged items and materials
shall be disposed of as specified.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Work Plan; G,

  The procedures proposed for the accomplishment of the work.  The
procedures shall provide for safe conduct of the work, including
procedures and methods to provide necessary supports, lateral
bracing and shoring when required, careful removal and disposition
of materials specified to be salvaged, protection of property which
is to remain undisturbed, coordination with other work in progress,
and timely disconnection of utility services.  The procedures shall
include a detailed description of the methods and equipment to be
used for each operation, and the sequence of operations in
accordance with EM 385-1-1.
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1.4   DUST CONTROL

The amount of dust resulting from demolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
avoid creation of a nuisance in the surrounding area.  Use of water will not
be permitted when it will result in, or create, hazardous or objectionable
conditions such as ice, flooding and pollution.

1.5   PROTECTION

1.5.1   Protection of Personnel

During the demolition work the Contractor shall continuously evaluate the
condition of the structure being demolished and take immediate action to
protect all personnel working in and around the demolition site.  No area,
section, or component of floors, roofs, walls, columns, pilasters, or other
structural element will be allowed to be left standing without sufficient
bracing, shoring, or lateral support to prevent collapse or failure while
workmen remove debris or perform other work in the immediate area.

1.5.2   Protection of Structures

Floors, roofs, walls, columns, pilasters, and other structural components
that are designed and constructed to stand without lateral support or
shoring, and are determined to be in stable condition, shall remain standing
without additional bracing, shoring, of lateral support until demolished,
unless directed otherwise by the Contracting Officer.  The Contractor shall
ensure that no elements determined to be unstable are left unsupported and
shall be responsible for placing and securing bracing, shoring, or lateral
supports as may be required as a result of any cutting, removal, or
demolition work performed under this contract.

1.5.3   Protection of Existing Property

Before beginning any demolition work, the Contractor shall survey the site
and examine the drawings and specifications to determine the extent of the
work.  The Contractor shall take necessary precautions to avoid damage to
existing items to remain in place, to be reused, or to remain the property
of the Government; any damaged items shall be repaired or replaced as
approved by the Contracting Officer.  The Contractor shall coordinate the
work of this section with all other work and shall construct and maintain
shoring, bracing, and supports as required.  The Contractor shall ensure
that structural elements are not overloaded and shall be responsible for
increasing structural supports or adding new supports as may be required as
a result of any cutting, removal, or demolition work performed under this
contract.

1.5.4   Protection From the Weather

The interior of buildings to remain; salvageable materials and equipment
shall be protected from the weather at all times.

1.5.5   Protection of Trees

Trees within the project site which might be damaged during demolition, and
which are indicated to be left in place, shall be protected by a 1.8 m (6
foot) high fence.  The fence shall be securely erected a minimum of 1.5 m
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from the trunk of individual trees or follow the outer perimeter of branches
or clumps of trees.  Any tree designated to remain that is damaged during
the work under this contract shall be replaced in kind or as approved by the
Contracting Officer.

1.5.6   Environmental Protection

The work shall comply with the requirements of Section 01355 ENVIRONMENTAL
PROTECTION.

1.6   BURNING

The use of burning at the project site for the disposal of refuse and debris
will not be permitted.

1.7   USE OF EXPLOSIVES

Use of explosives will not be permitted.

PART 2   PRODUCTS (NOT APPLICABLE)

PART 3   EXECUTION

3.1   UTILITIES

.  Existing utilities shall be removed as indicated.  When utility lines are
encountered that are not indicated on the drawings, the Contracting Officer
shall be notified prior to further work in that area.

3.2   DISPOSITION OF MATERIAL

Title to material and equipment to be demolished, except Government salvage
and historical items, is vested in the Contractor upon receipt of notice to
proceed.  The Government will not be responsible for the condition, loss or
damage to such property after notice to proceed.

3.2.1   Salvageable Items and Material

Contractor shall salvage items and material to the maximum extent possible.

3.2.1.1   Material Salvaged for the Contractor

Material salvaged for the Contractor shall be stored as approved by the
Contracting Officer and shall be removed from Government property before
completion of the contract.  Material salvaged for the Contractor shall not
be sold on the site.

3.2.1.4   Historical Items

Historical items shall be removed in a manner to prevent damage.  The
following historical items shall be delivered to the Government for
disposition:  Corner stones, contents of corner stones, and document boxes
wherever located on the site.

3.2.2   Unsalvageable Material
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Concrete, masonry, and other noncombustible material, except concrete
permitted to remain in place, shall be disposed of in the disposal area
located off Base.

3.3   CLEAN UP

Debris and rubbish shall be removed from basement and similar excavations.
Debris shall be removed and transported in a manner that prevents spillage
on streets or adjacent areas.  Local regulations regarding hauling and
disposal shall apply.

3.4   PAVEMENTS

Existing pavements designated for removal shall be saw cut and removed in
accordance with the details shown on the drawings and to the limits
indicated on the drawings.

-- End Of Section --



PTFL 03-3004 FY 2002 C-17 FLIGHT SIMULATOR FACILITY
MCGUIRE AFB, NEW JERSEY

02230A-1

SECTION 02230A

CLEARING AND GRUBBING
06/97

PART 1   GENERAL

1.1   DEFINITIONS

1.1.1   Clearing

Clearing shall consist of the felling, trimming, and cutting of trees into
sections and the satisfactory disposal of the trees and other vegetation
designated for removal, including down timber, snags, brush, and rubbish
occurring in the areas to be cleared.

1.1.2   Grubbing

Grubbing shall consist of the removal and disposal of stumps, roots larger
than 75 mm  in diameter, and matted roots from the designated grubbing
areas.

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Materials Other Than Salable Timber; G

  Written permission to dispose of such products on private
property shall be filed with the Contracting Officer.

PART 2   PRODUCTS (NOT APPLICABLE)

PART 3   EXECUTION

3.1   CLEARING

Clearing shall be limited to the limit of work designated on the plans.
Trees, stumps, roots, brush, and other vegetation in areas to be cleared
shall be cut off flush with or below the original ground surface, except
such trees and vegetation as may be indicated or directed to be left
standing.  Trees designated to be left standing within the cleared areas
shall be trimmed of dead branches 40 mm  or more in diameter and shall be
trimmed of all branches the heights indicated or directed.  Limbs and
branches to be trimmed shall be neatly cut close to the bole of the tree or
main branches.  Cuts more than 40 mm  in diameter shall be painted with an
approved tree-wound paint.  Trees and vegetation to be left standing shall
be protected from damage incident to clearing, grubbing, and construction



PTFL 03-3004 FY 2002 C-17 FLIGHT SIMULATOR FACILITY
MCGUIRE AFB, NEW JERSEY

02230A-2

operations by the erection of barriers or by such other means as the
circumstances require.

3.2   GRUBBING

Material to be grubbed, together with logs and other organic or metallic
debris not suitable for foundation purposes, shall be removed to a depth of
not less than 455 mm  below the original surface level of the ground in
areas indicated to be grubbed and in areas indicated as construction areas
under this contract, such as areas for buildings, and areas to be paved.
Depressions made by grubbing shall be filled with suitable material and
compacted to make the surface conform with the original adjacent surface of
the ground.  Grubbing shall be limited to within the limit of work
designated on the plans.

3.3   TREE REMOVAL

Where indicated or directed, trees and stumps that are designated as trees
shall be removed from areas outside those areas designated for clearing and
grubbing.  This work shall include the felling of such trees and the removal
of their stumps and roots as specified in paragraph GRUBBING. Trees shall be
disposed of as specified in paragraph DISPOSAL OF MATERIALS.

3.4   DISPOSAL OF MATERIALS

3.4.1   Salable Timber

All felled timber from which saw logs, pulpwood, posts, poles, ties, mine
props, or cordwood can be produced shall be considered as salable timber,
and shall be trimmed of limbs and tops, sawed into salable lengths and
stockpiled at locations as directed.  The disposal of the stockpiled timber
will be by the Government.

3.4.2   Materials Other Than Salable Timber

Logs, stumps, roots, brush, rotten wood, and other refuse from the clearing
and grubbing operations, except for salable timber, shall be disposed of
outside the limits of Government-controlled land at the Contractor's
responsibility , except when otherwise directed in writing.  Such directive
will state the conditions covering the disposal of such products and will
also state the areas in which they may be placed.

-- End Of Section --
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SECTION 02300A

EARTHWORK
12/97

PART 1   GENERAL

1.1      REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications are referred to in the text by basic
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soils

ASTM D 1140 (1997) Amount of Material in Soils Finer than
the No. 200 (75-micrometer) Sieve

ASTM D 1556 (1990; R 1996) Density and Unit Weight of
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1998) Laboratory Compaction Characteristics
of Soil Using Modified Effort (56,000 ft-
lbf/cu. ft. (2,700 kN-m/cu. m.))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Place by the Rubber Balloon Method

ASTM D 2487 (1998) Classification of Soils for
Engineering Purposes (Unified Soil
Classification System)

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate in
Place by Nuclear Methods (Shallow Depth)

ASTM D 2937 (1994) Density of Soil in Place by the Drive-
Cylinder Method

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nuclear Methods (Shallow
Depth)

ASTM D 4318 (1998) Liquid Limit, Plastic Limit, and
Plasticity Index of Soils

1.2   DEFINITIONS

1.2.1   Satisfactory Materials
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Satisfactory materials shall comprise any materials classified by ASTM D
2487 as GW, GP, GM, GP-GM, GW-GM, GC, GP-GC, GM-GC, SW, SP, SM, SW-SM, SC,
SW-SC, SP-SM, SP-SC, .  Satisfactory materials for grading shall be
comprised of stones less than 200 mm, except for fill material for pavements
and railroads which shall be comprised of stones less than 50 mm  in any
dimension.

1.2.2   Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory
materials are unsatisfactory.  Unsatisfactory materials also include man-
made fills; trash; refuse; backfills from previous construction; and
material classified as satisfactory which contains root and other organic
matter or frozen material.  The Contracting Officer shall be notified of any
contaminated materials.

1.2.3   Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 as GW,
GP, SW, and SP.  Cohesive materials include materials classified as GC, SC,
ML, CL, MH, and CH.  Materials classified as GM and SM will be identified as
cohesionless only when the fines are nonplastic.  Testing required for
classifying materials shall be in accordance with ASTM D 4318, ASTM C 136,
ASTM D 422, and ASTM D 1140.

1.2.4   Degree of Compaction

Degree of compaction required is expressed as a percentage of the maximum
density obtained by the test procedure presented in ASTM D 1557abbreviated
as a percent of laboratory maximum density.

1.2.5   Top Soil

Material suitable for topsoils obtained from offsite areas or excavations is
defined in Section 02921 Seeding.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Earthwork; G,

  Notification of encountering rock in the project.  Advance notice
on the opening of excavation .  Advance notice on shoulder
construction for rigid pavements.

  Procedure and location for disposal of unused satisfactory
material. Blasting plan when blasting is permitted.  .

SD-06 Test Reports
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Testing; G,

  Within 24 hours of conclusion of physical tests, 5 copies of test
results, including calibration curves and results of calibration
tests.

SD-07 Certificates

Testing; G,

  Qualifications of the commercial testing laboratory or
Contractor's testing facilities.

1.4   SUBSURFACE DATA

Subsurface soil boring logs are shown on the drawings and appended to the
SPECIAL CONTRACT REQUIREMENTS.  The subsoil investigation report and samples
of materials taken from subsurface investigations may be examined by
contacting the Contracting Officer.  These data represent the best
subsurface information available; however, variations may exist in the
subsurface between boring locations.

1.5   CLASSIFICATION OF EXCAVATION

1.5.1   Rock Excavation

Rock excavation shall include blasting, excavating, grading, and disposing
of material classified as rock and shall include the satisfactory removal
and disposal of boulders 1/2 cubic meter  or more in volume; solid rock;
rock material that is in ledges, bedded deposits, and unstratified masses,
which cannot be removed without systematic drilling and blasting; and firmly
cemented conglomerate deposits possessing the characteristics of solid rock
impossible to remove without systematic drilling and blasting.  The removal
of any concrete or masonry structures, except pavements, exceeding 1/2 cubic
meter  in volume that may be encountered in the work shall not be included
in this classification.  If at any time during excavation,  the Contractor
encounters material that may be classified as rock excavation, such material
shall be uncovered and the Contracting Officer notified by the Contractor.
The Contractor shall not proceed with the excavation of this material until
the Contracting Officer has classified the materials as common excavation or
rock excavation and has taken cross sections as required.  Failure on the
part of the Contractor to uncover such material, notify the Contracting
Officer, and allow ample time for classification and cross sectioning of the
undisturbed surface of such material will cause the forfeiture of the
Contractor's right of claim to any classification or volume of material to
be paid for other than that allowed by the Contracting Officer for the areas
of work in which such deposits occur.

1.5.2   Common Excavation

Common excavation shall include the satisfactory removal and disposal of all
materials not classified as rock excavation.

1.6   BLASTING

 Blasting will not be permitted.
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1.7   UTILIZATION OF EXCAVATED MATERIALS

Unsatisfactory materials removed from excavations shall be disposed of in
designated waste disposal or spoil areas off base.  Satisfactory material
removed from excavations shall be used, insofar as practicable, in the
construction of fills, embankments, subgrades, shoulders, bedding (as
backfill), and for similar purposes.  No satisfactory excavated material
shall be wasted without specific written authorization.  Satisfactory
material authorized to be wasted shall be disposed of in designated areas
approved for surplus material storage or designated waste areas as directed.
Newly designated waste areas on Government-controlled land shall be cleared
and grubbed before disposal of waste material thereon.  Coarse rock from
excavations shall be stockpiled and used for constructing slopes or
embankments adjacent to streams, or sides and bottoms of channels and for
protecting against erosion.  No excavated material shall be disposed of to
obstruct the flow of any stream, endanger a partly finished structure,
impair the efficiency or appearance of any structure, or be detrimental to
the completed work in any way.

PART 2   PRODUCTS (NOT APPLICABLE)

PART 3   EXECUTION

3.1   GENERAL EXCAVATION

The Contractor shall perform excavation of every type of material
encountered within the limits of the project to the lines, grades, and
elevations indicated and as specified.  Grading shall be in conformity with
the typical sections shown and the tolerances specified in paragraph
FINISHING.  Satisfactory excavated materials shall be transported to and
placed in fill or embankment within the limits of the work.  Unsatisfactory
materials encountered within the limits of the work shall be excavated below
grade and replaced with satisfactory materials as directed.  Such excavated
material and the satisfactory material ordered as replacement shall be
included in excavation.  Surplus satisfactory excavated material not
required for fill or embankment shall be disposed of in areas approved for
surplus material storage or designated waste areas.  Unsatisfactory
excavated material shall be disposed of in designated waste or spoil areas.
During construction, excavation and fill shall be performed in a manner and
sequence that will provide proper drainage at all times.  Material required
for fill or embankment in excess of that produced by excavation within the
grading limits shall be excavated  from other approved areas selected by the
Contractor as specified.

3.1.1   Ditches, Gutters, and Channel Changes

Excavation of ditches, gutters, and channel changes shall be accomplished by
cutting accurately to the cross sections, grades, and elevations shown.
Ditches and gutters shall not be excavated below grades shown.  Excessive
open ditch or gutter excavation shall be backfilled with satisfactory,
thoroughly compacted, material or with suitable stone or cobble to grades
shown.  Material excavated shall be disposed of as shown or as directed,
except that in no case shall material be deposited less than 1 meter  from
the edge of a ditch.  The Contractor shall maintain excavations free from
detrimental quantities of leaves, brush, sticks, trash, and other debris
until final acceptance of the work.
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3.1.2   Drainage Structures

Excavations shall be made to the lines, grades, and elevations shown, or as
directed.  Trenches and foundation pits shall be of sufficient size to
permit the placement and removal of forms for the full length and width of
structure footings and foundations as shown.  Rock or other hard foundation
material shall be cleaned of loose debris and cut to a firm, level, stepped,
or serrated surface.  Loose disintegrated rock and thin strata shall be
removed.  When concrete or masonry is to be placed in an excavated area, the
bottom of the excavation shall not be disturbed.  Excavation to the final
grade level shall not be made until just before the concrete or masonry is
to be placed.  Where pile foundations are to be used, the excavation of each
pit shall be stopped at an elevation 300 mm  above the base of the footing,
as specified, before piles are driven.  After the pile driving has been
completed, loose and displaced material shall be removed and excavation
completed, leaving a smooth, solid, undisturbed surface to receive the
concrete or masonry.

3.2   OPENING AND DRAINAGE OF EXCAVATION

The Contractor shall notify the Contracting Officer sufficiently in advance
of the opening of any excavation or borrow pit to permit elevations and
measurements of the undisturbed ground surface to be taken.  Except as
otherwise permitted,  excavation areas shall be excavated providing adequate
drainage.  Overburden and other spoil material shall be transported to
designated spoil areas or otherwise disposed of as directed.    The
Contractor shall ensure that excavation of any area,  or dumping of spoil
material results in minimum detrimental effects on natural environmental
conditions.

3.3   GRADING AREAS

Where indicated, work will be divided into grading areas within which
satisfactory excavated material shall be placed in embankments, fills, and
required backfills.  The Contractor shall not haul satisfactory material
excavated in one grading area to another grading area except when so
directed in writing.

3.4   BACKFILL

Backfill adjacent to any and all types of structures shall be placed and
compacted to at least 90 percent laboratory maximum density for cohesive
materials or 95 percent laboratory maximum density for cohesionless
materials to prevent wedging action or eccentric loading upon or against the
structure.  Ground surface on which backfill is to be placed shall be
prepared as specified in paragraph PREPARATION OF GROUND SURFACE FOR
EMBANKMENTS.  Compaction requirements for backfill materials shall also
conform to the applicable portions of paragraphs PREPARATION OF GROUND
SURFACE FOR EMBANKMENTS, EMBANKMENTS, and SUBGRADE PREPARATION, and Section
02630 STORM-DRAINAGE SYSTEM; and Section 02316 EXCAVATION, TRENCHING, AND
BACKFILLING FOR UTILITIES SYSTEMS.  Compaction shall be accomplished by
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers,
vibratory compactors, or other approved equipment.

3.5   PREPARATION OF GROUND SURFACE FOR EMBANKMENTS
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3.5.1   General Requirements

Ground surface on which fill is to be placed shall be stripped of live,
dead, or decayed vegetation, rubbish, debris, and other unsatisfactory
material; plowed, disked, or otherwise broken up to a depth of 0.5;
pulverized; moistened or aerated as necessary; thoroughly mixed; and
compacted to at least 90 percent laboratory maximum density for cohesive
materials or 95 percent laboratory maximum density for cohesionless
materials.  Compaction shall be accomplished by sheepsfoot rollers,
pneumatic-tired rollers, steel-wheeled rollers, vibratory compactors, or
other approved equipment.  The prepared ground surface shall be scarified
and moistened or aerated as required just prior to placement of embankment
materials to assure adequate bond between embankment material and the
prepared ground surface.

3.5.2   Frozen Material

Embankment shall not be placed on a foundation which contains frozen
material, or which has been subjected to freeze-thaw action.  This
prohibition encompasses all foundation types, including the natural ground,
all prepared subgrades (whether in an excavation or on an embankment) and
all layers of previously placed and compacted earth fill which become the
foundations for successive layers of earth fill.  All material that freezes
or has been subjected to freeze-thaw action during the construction work, or
during periods of temporary shutdowns, such as, but not limited to, nights,
holidays, weekends, winter shutdowns, or earthwork operations, shall be
removed to a depth that is acceptable to the Contracting Officer and
replaced with new material.  Alternatively, the material will be thawed,
dried, reworked, and recompacted to the specified criteria before additional
material is placed.  The Contracting Officer will determine when placement
of fill shall cease due to cold weather.  The Contracting Officer may elect
to use average daily air temperatures, and/or physical observation of the
soils for his determination.  Embankment material shall not contain frozen
clumps of soil, snow, or ice.

3.6   EMBANKMENTS

3.6.1   Earth Embankments

Earth embankments shall be constructed from satisfactory materials free of
organic or frozen material and rocks with any dimension greater than 75 mm.
The material shall be placed in successive horizontal layers of loose
material not more than 250 millimeters in depth.  Each layer shall be spread
uniformly on a soil surface that has been moistened or aerated as necessary,
and scarified or otherwise broken up so that the fill will bond with the
surface on which it is placed.  After spreading, each layer shall be plowed,
disked, or otherwise broken up; moistened or aerated as necessary;
thoroughly mixed; and compacted to at least 90 percent laboratory maximum
density for cohesive materials or 95 percent laboratory maximum density for
cohesionless materials.  Compaction requirements for the upper portion of
earth embankments forming subgrade for pavements shall be identical with
those requirements specified in paragraph SUBGRADE PREPARATION.  Compaction
shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, steel-
wheeled rollers, vibratory compactors, or other approved equipment.

3.7   SUBGRADE PREPARATION
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3.7.1   Construction

Subgrade shall be shaped to line, grade, and cross section, and compacted as
specified.  This operation shall include plowing, disking, and any
moistening or aerating required to obtain specified compaction.  Soft or
otherwise unsatisfactory material shall be removed and replaced with
satisfactory excavated material or other approved material as directed. Rock
encountered in the cut section shall be excavated to a depth of 150 mm
below finished grade for the subgrade.  Low areas resulting from removal of
unsatisfactory material or excavation of rock shall be brought up to
required grade with satisfactory materials, and the entire subgrade shall be
shaped to line, grade, and cross section and compacted as specified.  The
elevation of the finish subgrade shall not vary more than 15 mm  from the
established grade and cross section.

3.7.2   Compaction

Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, vibratory compactors, or other approved
equipment.  Except for paved areas and railroads, each layer of the
embankment shall be compacted to at least 90 percent of laboratory maximum
density.

3.7.2.1   Subgrade for Pavements

Subgrade for pavements shall be compacted to at least 95 percentage
laboratory maximum density for the depth below the surface of the pavement
shown.  When more than one soil classification is present in the subgrade,
the top 300 mm  of subgrade shall be scarified, windrowed, thoroughly
blended, reshaped, and compacted.

3.8   FINISHING

The surface of excavations, embankments, and subgrades shall be finished to
a smooth and compact surface in accordance with the lines, grades, and cross
sections or elevations shown.  The degree of finish for graded areas shall
be within 30 mm  of the grades and elevations indicated except that the
degree of finish for subgrades shall be specified in paragraph SUBGRADE
PREPARATION.  Gutters and ditches shall be finished in a manner that will
result in effective drainage.  The surface of areas to be turfed shall be
finished to a smoothness suitable for the application of turfing materials.

3.9   TESTING

Testing shall be performed by an approved commercial testing laboratory or
by the Contractor subject to approval.  If the Contractor elects to
establish testing facilities, no work requiring testing will be permitted
until the Contractor's facilities have been inspected and approved by the
Contracting Officer.  Field in-place density shall be determined in
accordance with ASTM D 1556 ASTM D 2167 ASTM D 2922.  When ASTM D 2922 is
used, the calibration curves shall be checked and adjusted using only the
sand cone method as described in ASTM D 1556.  ASTM D 2922 results in a wet
unit weight of soil and when using this method ASTM D 3017 shall be used to
determine the moisture content of the soil.  The calibration curves
furnished with the moisture gauges shall also be checked along with density
calibration checks as described in ASTM D 3017; the calibration checks of
both the density and moisture gauges shall be made at the beginning of a job
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on each different type of material encountered and at intervals as directed
by the Contracting Officer.  ASTM D 2937, Drive Cylinder Method shall be
used only for soft, fine-grained, cohesive soils.  When test results
indicate, as determined by the Contracting Officer, that compaction is not
as specified, the material shall be removed, replaced and recompacted to
meet specification requirements.  Tests on recompacted areas shall be
performed to determine conformance with specification requirements.
Inspections and test results shall be certified by a registered professional
civil engineer.  These certifications shall state that the tests and
observations were performed by or under the direct supervision of the
engineer and that the results are representative of the materials or
conditions being certified by the tests.  The following number of tests, if
performed at the appropriate time, will be the minimum acceptable for each
type operation.

3.9.1   Fill and Backfill Material Gradation

One test per 400 cubic meters  stockpiled or in-place source material.
Gradation of fill and backfill material shall be determined in accordance
with ASTM C 136.

3.9.2   In-Place Densities

a.  One test per 900 square meters, or fraction thereof, of each lift
of fill or backfill areas compacted by other than hand-operated
machines.

b.  One test per 900 square meters, or fraction thereof, of each lift
of fill or backfill areas compacted by hand-operated machines.

c.  One test per 50 linear meters, or fraction thereof, of each lift of
embankment or backfill for roads.

3.9.3   Check Tests on In-Place Densities

If ASTM D 2922 is used, in-place densities shall be checked by ASTM D 1556
as follows:

a.  One check test per lift for each 900 square meters, or fraction
thereof, of each lift of fill or backfill compacted by other than
hand-operated machines.

b.  One check test per lift for each 900 square meters, of fill or
backfill areas compacted by hand-operated machines.

c.  One check test per lift for each 50 linear meters, or fraction
thereof, of embankment or backfill for roads .

3.9.4   Moisture Contents

In the stockpile, excavation, or borrow areas, a minimum of two tests per
day per type of material or source of material being placed during stable
weather conditions shall be performed.  During unstable weather, tests shall
be made as dictated by local conditions and approved by the Contracting
Officer.
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3.9.5   Optimum Moisture and Laboratory Maximum Density

Tests shall be made for each type material or source of material  to
determine the optimum moisture and laboratory maximum density values.  One
representative test per 400 cubic meters  of fill and backfill, or when any
change in material occurs which may affect the optimum moisture content or
laboratory maximum density.

3.9.6   Tolerance Tests for Subgrades

Continuous checks on the degree of finish specified in paragraph SUBGRADE
PREPARATION shall be made during construction of the subgrades.

3.10   SUBGRADE AND EMBANKMENT PROTECTION

During construction, embankments and excavations shall be kept shaped and
drained.  Ditches and drains along subgrade shall be maintained to drain
effectively at all times.  The finished subgrade shall not be disturbed by
traffic or other operation and shall be protected and maintained by the
Contractor in a satisfactory condition until ballast, subbase, base, or
pavement is placed.  The storage or stockpiling of materials on the finished
subgrade will not be permitted.  No subbase, base course, ballast, or
pavement shall be laid until the subgrade has been checked and approved, and
in no case shall subbase, base, surfacing, pavement, or ballast be placed on
a muddy, spongy, or frozen subgrade.

-- End Of Section --
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SECTION 02315A

EXCAVATION, FILLING AND BACKFILLING FOR BUILDINGS
08/98

PART 1   GENERAL

1.1      REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications are referred to in the text by basic
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 1556 (1990; R 1996) Density and Unit Weight of
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1991) Laboratory Compaction Characteristics
of Soil Using Modified Effort (56,000 ft-
lbf/cu. ft. (2,700 kN-m/cu.m.))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Place by the Rubber Balloon Method

ASTM D 2216 (1992) Laboratory Determination of Water
(Moisture) Content of Soil, and Rock

ASTM D 2487 (1993) Classification of Soils for
Engineering Purposes (Unified Soil
Classification System)

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate in
Place by Nuclear Methods (Shallow Depth)

ASTM D 2937 (1994) Density of Soil in Place by the Drive-
Cylinder Method

ASTM D 3017 (1988; R 1993) Water Content of Soil and Rock
in Place by Nuclear Methods (Shallow Depth)

ASTM D 4318 (1995a) Liquid Limit, Plastic Limit, and
Plasticity Index of Soils

1.2      DEGREE OF COMPACTION

Degree of compaction is expressed as a percentage of the maximum density
obtained by the test procedure presented in ASTM D 1557, abbreviated as
percent laboratory maximum density.

1.3      SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
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will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-06 Test Reports

Testing; G,

  Copies of all laboratory and field test reports within 24 hours
of the completion of the test.

PART 2   PRODUCTS

2.1      MATERIALS

2.1.1      Satisfactory Materials

Satisfactory materials shall comprise any materials classified by ASTM D
2487 as GW, GP, GM, GP-GM, GW-GM, GC, GP-GC, GM-GC, SW, SP, or SP-SM, .

2.1.2      Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory
materials are unsatisfactory.  Unsatisfactory materials also include man-
made fills, trash, refuse, or backfills from previous construction.
Unsatisfactory material also includes material classified as satisfactory
which contains root and other organic matter, frozen material, and stones
larger than 50 mm.  The Contracting Officer shall be notified of any
contaminated materials.

2.1.3      Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D 2487 as GW,
GP, SW, and SP.  Cohesive materials include materials classified as GC, SC,
ML, CL, MH, and CH.  Materials classified as GM, GP-GM, GW-GM, SW-SM, SP-SM,
and SM shall be identified as cohesionless only when the fines are
nonplastic.

2.1.4      Expansive Soils

Expansive soils are defined as soils that have a plasticity index equal to
or greater than 30 when tested in accordance with ASTM D 4318.

2.1.5      Nonfrost Susceptible (NFS) Material

Nonfrost susceptible material shall be a uniformly graded washed sand with a
maximum particle size of 9.5 mm  and less than 5 percent passing the 0.075
mm  size sieve, and with not more than 3 percent by weight finer than 0.02
mm grain size.

2.2      CAPILLARY WATER BARRIER

Capillary Water Barrier shall consist of clean, crushed, nonporous rock,
crushed gravel, or uncrushed gravel.  The maximum particle size shall be
37.5 mm  and no more than 2 percent by weight shall pass the 4.75 mm  size
sieve.
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PART 3   EXECUTION

3.1      CLEARING AND GRUBBING

Clearing and grubbing is specified in Section 02230 CLEARING AND GRUBBING.

3.2      TOPSOIL

Topsoil shall be stripped to a depth of 150 millimeters  below existing
grade within the designated excavations and grading lines and deposited in
storage piles for later use.  Excess topsoil shall be disposed as specified
for excess excavated material.

3.3      EXCAVATION

Excavation shall conform to the dimensions and elevations indicated for each
building, structure, and footing except as specified, and shall include
trenching for utility and foundation drainage systems to a point 1.5 m
beyond the building line of each building and structure, excavation for all
work incidental thereof.  Excavation shall extend a sufficient distance from
walls and footings to allow for placing and removal of forms.  Excavations
below indicated depths will not be permitted except to remove unsatisfactory
material.  Unsatisfactory material encountered below the grades shown shall
be replaced with satisfactory material; and payment will be made in
conformance with the CHANGES clause of the CONTRACT CLAUSES.  Satisfactory
material removed below the depths indicated, without specific direction of
the Contracting Officer, shall be replaced, at no additional cost to the
Government, with satisfactory materials to the indicated excavation grade;
except that concrete footings shall be increased in thickness to the bottom
of the overdepth excavations and over-break in rock excavation.
Satisfactory material shall be placed and compacted as specified in
paragraph FILLING AND BACKFILLING.  Determination of elevations and
measurements of approved overdepth excavation of unsatisfactory material
below grades indicated shall be done under the direction of the Contracting
Officer.

3.4   CLASSIFICATION OF EXCAVATION

 Rock excavation shall consist of the removal and disposal of boulders 0.50
cubic meter  or more in volume; solid rock; materials that cannot be removed
without systematic drilling and blasting such as rock material in ledges or
aggregate conglomerate deposits that are so firmly cemented as to possess
the characteristics of solid rock; excluding concrete or masonry structures
and pavements exceeding 0.50 cubic meter  in volume, except sidewalks and
paving.  Hard and compact materials such as cemented gravel, glacial till,
and relatively soft or disintegrated rock that can be removed without
continuous and systematic drilling and blasting will not be considered as
rock excavation.  Rock excavation will not be considered as such because of
intermittent drilling and blasting that is performed merely to increase
production.  Excavation of the material claimed as rock shall not be
performed until the material has been cross sectioned by the Contractor and
approved by the Contracting Officer.  Common excavation shall consist of all
excavation not classified as rock excavation.

3.5   BORROW



PTFL 03-3004 FY 2002 C-17 FLIGHT SIMULATOR FACILITY
MCGUIRE AFB, NEW JERSEY

02315A-4

Where satisfactory materials are not available in sufficient quantity from
required excavations, approved materials shall be obtained as specified in
Section 02300 EARTHWORK .

3.6   EXCAVATED MATERIALS

Satisfactory excavated material required for fill or backfill shall be
placed in the proper section of the permanent work required under this
section or shall be separately stockpiled if it cannot be readily placed.
Satisfactory material in excess of that required for the permanent work and
all unsatisfactory material shall be disposed of as specified in Section
02300 EARTHWORK .

3.7   FINAL GRADE OF SURFACES TO SUPPORT CONCRETE

Excavation to final grade shall not be made until just before concrete is to
be placed.  For pile foundations, the excavation shall be stopped at an
elevation of from 150 to 300 mm  inches above the bottom of the footing
before driving piles.  After pile driving has been completed, the remainder
of the excavation shall be completed to the elevations shown. Only
excavation methods that will leave the foundation rock in a solid and
unshattered condition shall be used.  Approximately level surfaces shall be
roughened, and sloped surfaces shall be cut as indicated into rough steps or
benches to provide a satisfactory bond.  Shales shall be protected from
slaking and all surfaces shall be protected from erosion resulting from
ponding or flow of water.

3.8   SUBGRADE PREPARATION

Unsatisfactory material in surfaces to receive fill or in excavated areas
shall be removed and replaced with satisfactory materials as directed by the
Contracting Officer.  The surface shall be scarified to a depth of 150 mm
before the fill is started.  Sloped surfaces steeper than 1 vertical to 4
horizontal shall be plowed, stepped, benched, or broken up so that the fill
material will bond with the existing material.  When subgrades are less than
the specified density, the ground surface shall be broken up to a minimum
depth of 150 mm, pulverized, and compacted to the specified density.  When
the subgrade is part fill and part excavation or natural ground, the
excavated or natural ground portion shall be scarified to a depth of 300 mm
and compacted as specified for the adjacent fill.  Material shall not be
placed on surfaces that are muddy, frozen, or contain frost.  Compaction
shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, steel-
wheeled rollers, or other approved equipment well suited to the soil being
compacted.  Material shall be moistened or aerated as necessary to provide
the moisture content that will readily facilitate obtaining the specified
compaction with the equipment used.  Minimum subgrade density shall be as
specified in paragraph FILLING AND BACKFILLING.

3.9   FILLING AND BACKFILLING

Satisfactory materials shall be used in bringing fills and backfills to the
lines and grades indicated and for replacing unsatisfactory materials.
Satisfactory materials shall be placed in horizontal layers not exceeding
200 mm  in loose thickness, or 150 mm  when hand-operated compactors are
used.  After placing, each layer shall be plowed, disked, or otherwise
broken up, moistened or aerated as necessary, thoroughly mixed and compacted
as specified.  Backfilling shall not begin until construction below finish
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grade has been approved, underground utilities systems have been inspected,
tested and approved, forms removed, and the excavation cleaned of trash and
debris.  Backfill shall be brought to indicated finish grade and shall
include backfill for outside grease interceptors and underground fuel tanks.
Backfill shall not be placed in wet or frozen areas.  Where pipe is coated
or wrapped for protection against corrosion, the backfill material up to an
elevation 600 mm  above sewer lines and 300 mm  above other utility lines
shall be free from stones larger than 25 mm  in any dimension.  Heavy
equipment for spreading and compacting backfill shall not be operated closer
to foundation or retaining walls than a distance equal to the height of
backfill above the top of footing; the area remaining shall be compacted in
layers not more than 100 mm  in compacted thickness with power-driven hand
tampers suitable for the material being compacted.  Backfill shall be placed
carefully around pipes or tanks to avoid damage to coatings, wrappings, or
tanks.  Backfill shall not be placed against foundation walls prior to 7
days after completion of the walls.  As far as practicable, backfill shall
be brought up evenly on each side of the wall and sloped to drain away from
the wall.  Each layer of fill and backfill shall be compacted to not less
than the percentage of maximum density specified below:

                                            Percent Laboratory
                                              maximum density
                                            __________________

                                        Cohesive         Cohesionless
                                        material           material
                                        ________           ________

   Fill, embankment, and backfill
   ______________________________

  Under structures, building slabs,
    steps, paved areas, around
    footings, and in trenches              90                 95

  Under sidewalks and grassed areas        85                 90

  Nonfrost susceptible materials                              95

    Subgrade
    ________

  Under building slabs, steps, and paved
    areas, top 300 mm                        90                95

  Under sidewalks, top 150 mm                85                90

Approved compacted subgrades that are disturbed by the Contractor's
operations or adverse weather shall be scarified and compacted as specified
herein before to the required density prior to further construction thereon.
Recompaction over underground utilities and heating lines shall be by hand
tamping.

3.10   TESTING
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Testing shall be the responsibility of the Contractor and shall be performed
at no additional cost to the Government.  Testing shall be performed by an
approved commercial testing laboratory or may be performed by the Contractor
subject to approval.  Field in-place density shall be determined in
accordance with ASTM D 1556, ASTM D 2167, or ASTM D 2922.  When ASTM D 2922
is used, the calibration curves shall be checked and adjusted if necessary
by the procedure described in ASTM D 2922, paragraph ADJUSTING CALIBRATION
CURVE.  ASTM D 2922 results in a wet unit weight of soil and when using this
method ASTM D 3017 shall be used to determine the moisture content of the
soil.  The calibration curves furnished with the moisture gauges shall also
be checked along with density calibration checks as described in ASTM D
3017.  The calibration checks of both the density and moisture gauges shall
be made at the beginning of a job on each different type of material
encountered and at intervals as directed by the Contracting Officer.  ASTM D
2937 shall be used only for soft, fine-grained, cohesive soils.  The
following number of tests, if performed at the appropriate time, shall be
the minimum acceptable for each type operation.

3.10.1   In-Place Densities

In-place density and moisture content test results shall be included with
the Contractor's daily construction quality control reports.

3.10.1.1   In-Place Density of Subgrades

One test per 100 square meters  or fraction thereof.

3.10.1.2   In-Place Density of Fills and Backfills

One test per 100 square meters  or fraction thereof of each lift for fill or
backfill areas compacted by other than hand or hand-operated machines.  The
density for each lift of fill or backfill materials for trenches, pits,
building perimeters or other structures or areas less than 215 meters  in
width, which are compacted with hand or hand-operated machines shall be
tested as follows:  One test per each area less than 100 square meters, or
one test for each 50 linear meter  of long narrow fills 100 meters  or more
in length.  If ASTM D 2922 is used, in-place densities shall be checked by
ASTM D 1556 as follows:  One check per lift for each 50 linear meters  of
long narrow fills, and a minimum of one checks per lift for other fill and
backfill areas.

3.10.2   Moisture Content

In the stockpile, excavation or borrow areas, a minimum of two tests per day
per type of material or source of materials being placed is required during
stable weather conditions.  During unstable weather, tests shall be made as
dictated by local conditions and approved moisture content shall be tested
in accordance with ASTM D 2216.

3.10.3   Optimum Moisture and Laboratory Maximum Density

Tests shall be made for each type material or source of material, including
borrow material to determine the optimum moisture and laboratory maximum
density values.  One representative test per 400 cubic meters  of fill and
backfill, or when any change in material occurs which may affect the optimum
moisture content or laboratory maximum density will be made.
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3.11   CAPILLARY WATER BARRIER

Capillary water barrier under concrete floor and area-way slabs on grade
shall be placed directly on the subgrade and shall be compacted with a
minimum of two passes of a hand-operated plate-type vibratory compactor.

3.12   GRADING

Areas within 1.5 m  outside of each building and structure line shall be
constructed true-to-grade, shaped to drain, and shall be maintained free of
trash and debris until final inspection has been completed and the work has
been accepted.

3.13   SPREADING TOPSOIL

Areas outside the building lines from which topsoil has been removed shall
be topsoiled.  The surface shall be free of materials that would hinder
planting or maintenance operations.  The subgrade shall be pulverized to a
depth of 50 mm  by disking or plowing for the bonding of topsoil with the
subsoil.  Topsoil shall then be uniformly spread, graded, and compacted to
the thickness, elevations, slopes shown, and left free of surface
irregularities.  Topsoil shall be compacted by one pass of a cultipacker,
roller, or other approved equipment weighing 1.46 kN/m to 2.34 kN/m  of
roller.  Topsoil shall not be placed when the subgrade is frozen,
excessively wet, extremely dry, or in a condition otherwise detrimental to
seeding, planting, or proper grading.

3.14   PROTECTION

Settlement or washing that occurs in graded, topsoiled, or backfilled areas
prior to acceptance of the work, shall be repaired and grades reestablished
to the required elevations and slopes.

-- End Of Section --
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SECTION 02316A

EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS
11/97

PART 1   GENERAL

1.1      REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications are referred to in the text by basic
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 1556 (1990; R 1996) Density and Unit Weight of
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1998) Laboratory Compaction Characteristics
of Soil Using Modified Effort (56,000 ft-
lbf/cu. ft. (2,700 kN-m/cu. m.))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Place by the Rubber Balloon Method

ASTM D 2487 (1998) Classification of Soils for
Engineering Purposes (Unified Soil
Classification System)

ASTM D 2922 (1996) Density of Soil and Soil-Aggregate in
Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1988; R1996el) Water Content of Soil and
Rock in Place by Nuclear Methods (Shallow
Depth)

1.2   DEGREE OF COMPACTION

Degree of compaction shall be expressed as a percentage of the maximum
density obtained by the test procedure presented in ASTM D 1557.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-06 Test Reports

Field Density Tests; G,
Testing of Backfill Materials; G,
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  Copies of all laboratory and field test reports within 24 hours
of the completion of the test.

PART 2   PRODUCTS

2.1      MATERIALS

2.1.1      Satisfactory Materials

Satisfactory materials shall comprise any materials classified by ASTM D
2487 as GW, GP, GM, GP-GM, GW-GM, GC, GP-GC, GM-GC, SW, SP, SW-SM, .

2.1.2      Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory
materials are unsatisfactory.  Unsatisfactory materials also include man-
made fills, trash, refuse, or backfills from previous construction.
Unsatisfactory material also includes material classified as satisfactory
which contains root and other organic matter, frozen material, and stones
larger than 50 mm.  The Contracting Officer shall be notified of any
contaminated materials.

2.1.3      Cohesionless and Cohesive Materials

Cohesionless materials shall include materials classified in ASTM D 2487 as
GW, GP, SW, and SP.  Cohesive materials shall include materials classified
as GC, SC, ML, CL, MH, and CH.  Materials classified as GM and SM shall be
identified as cohesionless only when the fines are nonplastic.

2.1.4   Unyielding Material

Unyielding material shall consist of rock and gravelly soils with stones
greater than 50 millimeters  in any dimension or as defined by the pipe
manufacturer, whichever is smaller.

2.1.5   Unstable Material

Unstable material shall consist of materials too wet to properly support the
utility pipe, conduit, or appurtenant structure.

2.1.6   Select Granular Material

Select granular material shall consist of well-graded sand, gravel, crushed
gravel, crushed stone or crushed slag composed of hard, tough and durable
particles, and shall contain not more than 10 percent by weight of material
passing a 0.075 mm  mesh sieve and no less than 95 percent by weight passing
the 25 mm  sieve.  The maximum allowable aggregate size shall be 25
millimeters, or the maximum size recommended by the pipe manufacturer,
whichever is smaller.

2.2      PLASTIC MARKING TAPE

Plastic marking tape shall be acid and alkali-resistant polyethylene film,
152 mm (6 inches) wide with minimum thickness of 0.102 mm (0.004 inch).
Tape shall have a minimum strength of 12.1 MPa (1750 psi) lengthwise and
10.3 MPa (1500 psi) crosswise.  The tape shall be manufactured with integral
wires, foil backing or other means to enable detection by a metal detector
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when the tape is buried up to 1 meter  deep.  The tape shall be of a type
specifically manufactured for marking and locating underground utilities.
The metallic core of the tape shall be encased in a protective jacket or
provided with other means to protect it from corrosion.  Tape color shall be
as specified in TABLE 1 and shall bear a continuous printed inscription
describing the specific utility.

TABLE 1.  Tape Color

                Red:            Electric
                Yellow:         Gas, Oil, Dangerous Materials
                Orange:         Telephone, Telegraph, Television,
                                Police, and Fire Communications
                Blue:           Water Systems
                Green:          Sewer Systems

PART 3   EXECUTION

3.1      EXCAVATION

Excavation shall be performed to the lines and grades indicated.  During
excavation, material satisfactory for backfilling shall be stockpiled in an
orderly manner at a distance from the banks of the trench equal to 1/2 the
depth of the excavation, but in no instance closer than 600 mm.  Excavated
material not required or not satisfactory for backfill shall be removed from
the site.  Grading shall be done as may be necessary to prevent surface
water from flowing into the excavation, and any water accumulating shall be
removed to maintain the stability of the bottom and sides of the excavation.
Unauthorized overexcavation shall be backfilled in accordance with paragraph
BACKFILLING AND COMPACTION at no additional cost to the Government.

3.1.1      Trench Excavation Requirements

The trench shall be excavated as recommended by the manufacturer of the pipe
to be installed.  Trench walls below the top of the pipe shall be sloped, or
made vertical, and of such width as recommended in the manufacturer's
installation manual.  Where no manufacturer's installation manual is
available, trench walls shall be made vertical.  Trench walls more than 1.5
meters  high shall be shored, cut back to a stable slope, or provided with
equivalent means of protection for employees who may be exposed to moving
ground or cave in.  Vertical trench walls more than 1.5 meters  high shall
be shored.  Trench walls which are cut back shall be excavated to at least
the angle of repose of the soil.  Special attention shall be given to slopes
which may be adversely affected by weather or moisture content.  The trench
width below the top of pipe shall not exceed 750 mm (30 inches) plus pipe
outside diameter (O.D.) for pipes of less than 600 mm (24 inches) inside
diameter and shall not exceed 750 mm (30 inches) plus pipe outside diameter
for sizes larger than 750 mm (30 inches) inside diameter.  Where recommended
trench widths are exceeded, redesign, stronger pipe, or special installation
procedures shall be utilized by the Contractor.  The cost of redesign,
stronger pipe, or special installation procedures shall be borne by the
Contractor without any additional cost to the Government.

3.1.1.1   Removal of Unyielding Material

Where unyielding material is encountered in the bottom of the trench, such
material shall be removed 150 millimeters  below the required grade and



PTFL 03-3004 FY 2002 C-17 FLIGHT SIMULATOR FACILITY
MCGUIRE AFB, NEW JERSEY

02316A-4

replaced with suitable materials as provided in paragraph BACKFILLING AND
COMPACTION.

3.1.1.2   Removal of Unstable Material

Where unstable material is encountered in the bottom of the trench, such
material shall be removed to the depth directed and replaced to the proper
grade with select granular material as provided in paragraph BACKFILLING AND
COMPACTION.  When removal of unstable material is required due to the
Contractor's fault or neglect in performing the work, the resulting material
shall be excavated and replaced by the Contractor without additional cost to
the Government.

3.1.1.3   Excavation for Appurtenances

Excavation for manholes, catch-basins, inlets, or similar structures shall
be of sufficient size to permit the placement and removal of forms for the
full length and width of structure footings and foundations as shown.  Rock
shall be cleaned of loose debris and cut to a firm surface either level,
stepped, or serrated, as shown or as directed.  Loose disintegrated rock and
thin strata shall be removed.  Removal of unstable material shall be as
specified above.  When concrete or masonry is to be placed in an excavated
area, special care shall be taken not to disturb the bottom of the
excavation.  Excavation to the final grade level shall not be made until
just before the concrete or masonry is to be placed.

3.1.2      Stockpiles

Stockpiles of satisfactory and wasted materials shall be placed and graded
as specified.  Stockpiles shall be kept in a neat and well drained
condition, giving due consideration to drainage at all times.  The ground
surface at stockpile locations shall be cleared, grubbed, and sealed by
rubber-tired equipment.  Unsatisfactory materials shall not be stockpiled
but immediately removed from site.  Stockpiles of satisfactory materials
shall be protected from contamination which may destroy the quality and
fitness of the stockpiled material.  If the Contractor fails to protect the
stockpiles, and any material becomes unsatisfactory, such material shall be
removed and replaced with satisfactory material from approved sources at no
additional cost to the Government.  Locations of stockpiles of satisfactory
materials shall be subject to prior approval of the Contracting Officer.

3.2      BACKFILLING AND COMPACTION

Backfill material shall consist of satisfactory material or select granular
material as required.  Backfill shall be placed in layers not exceeding 150
mm  loose thickness for compaction by hand operated machine compactors, and
200 mm  loose thickness for other than hand operated machines, unless
otherwise specified.  Each layer shall be compacted to at least 95 percent
maximum density for cohesionless soils and 90 percent maximum density for
cohesive soils, unless otherwise specified.

3.2.1      Trench Backfill

Trenches shall be backfilled to the grade shown.  The trench shall be
backfilled to 0.6 meters  above the top of pipe prior to performing the
required pressure tests.  The joints and couplings shall be left uncovered
during the pressure test.
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3.2.1.1      Replacement of Unyielding Material

Unyielding material removed from the bottom of the trench shall be replaced
with select granular material or initial backfill material.

3.2.1.2      Replacement of Unstable Material

Unstable material removed from the bottom of the trench or excavation shall
be replaced with select granular material placed in layers not exceeding 150
mm  loose thickness.

3.2.1.3      Bedding and Initial Backfill

Bedding and initial backfill material shall be placed to thickness indicated
on the plans and compacted with approved tampers to a height of at least 300
mm above the utility pipe or conduit.  The backfill shall be brought up
evenly on both sides of the pipe for the full length of the pipe.  Care
shall be taken to ensure thorough compaction of the fill under the haunches
of the pipe.

3.2.1.4      Final Backfill

The remainder of the trench, except for special materials for roadways,
railroads and airfields, shall be filled with satisfactory material.
Backfill material shall be placed and compacted as follows:

a.  Roadways:  Backfill shall be placed up to the elevation at which
the requirements in Section 02300 EARTHWORK control.  Water
flooding or jetting methods of compaction will not be permitted.

b.  Sidewalks, Turfed or Seeded Areas and Miscellaneous Areas:
Backfill shall be deposited in layers of a maximum of 300 mm  loose
thickness, and compacted to 85 percent maximum density for cohesive
soils and 90 percent maximum density for cohesionless soils.  Water
flooding or jetting methods of compaction will be permitted for
granular noncohesive backfill material.  Water jetting shall not be
allowed to penetrate the initial backfill. This requirement shall
also apply to all other areas not specifically designated above.
Compaction by water flooding or jetting will not be permitted.

3.2.2      Backfill for Appurtenances

After the manhole, catchbasin, inlet, or similar structure has been
constructed and the concrete has been allowed to cure for 7 days, backfill
shall be placed in such a manner that the structure will not be damaged by
the shock of falling earth.  The backfill material shall be deposited and
compacted as specified for final backfill, and shall be brought up evenly on
all sides of the structure to prevent eccentric loading and excessive
stress.

3.3      SPECIAL REQUIREMENTS

Special requirements for both excavation and backfill relating to the
specific utilities are as follows:
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3.3.1   Water Lines

Trenches shall be of a depth to provide a minimum cover of 1.2 meters  from
the existing ground surface, or from the indicated finished grade, whichever
is lower, to the top of the pipe.

3.3.2   Heat Distribution System

Initial backfill material shall be free of stones larger than 6.3 mm  in any
dimension.

3.3.3   Electrical Distribution System

Direct burial cable and conduit or duct line shall have a minimum cover of
600 mm  from the finished grade, unless otherwise indicated.

3.3.4   Plastic Marking Tape

Warning tapes shall be installed directly above the pipe, at a depth of 450
millimeters  below finished grade unless otherwise shown.

3.4      TESTING

Testing shall be the responsibility of the Contractor and shall be performed
at no additional cost to the Government.

3.4.1      Testing Facilities

Tests shall be performed by an approved commercial testing laboratory or may
be tested by facilities furnished by the Contractor.  No work requiring
testing will be permitted until the facilities have been inspected and
approved by the Contracting Officer.

3.4.2      Testing of Backfill Materials

Classification of backfill materials shall be determined in accordance with
ASTM D 2487 and the moisture-density relations of soils shall be determined
in accordance with ASTM D 1557.  A minimum of one soil classification and
one moisture-density relation test shall be performed on each different type
of material used for bedding and backfill.

3.4.3      Field Density Tests

Tests shall be performed in sufficient numbers to ensure that the specified
density is being obtained.  A minimum of one field density test per lift of
backfill for every 150 meters  of installation shall be performed.  One
moisture density relationship shall be determined for every 1500 cubic
meters  of material used.  Field in-place density shall be determined in
accordance with ASTM D 1556 ASTM D 2167 ASTM D 2922.  When ASTM D 2922 is
used, the calibration curves shall be checked and adjusted using the sand
cone method as described in paragraph Calibration of the ASTM publication.
ASTM D 2922 results in a wet unit weight of soil and when using this method,
ASTM D 3017 shall be used to determine the moisture content of the soil.
The calibration curves furnished with the moisture gauges shall be checked
along with density calibration checks as described in ASTM D 3017.  The
calibration checks of both the density and moisture gauges shall be made at
the beginning of a job, on each different type of material encountered, at
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intervals as directed by the Contracting Officer.  Copies of calibration
curves, results of calibration tests, and field and laboratory density tests
shall be furnished to the Contracting Officer.  Trenches improperly
compacted shall be reopened to the depth directed, then refilled and
compacted to the density specified at no additional cost to the Government.

3.4.4      Displacement of Sewers

After other required tests have been performed and the trench backfill
compacted to 600 mm   above the top of the pipe , the pipe shall be
inspected to determine whether significant displacement has occurred.  This
inspection shall be conducted in the presence of the Contracting Officer.
Pipe sizes larger than 900 mm (36 inches) shall be entered and examined,
while smaller diameter pipe shall be inspected by shining a light or laser
between manholes or manhole locations, or by the use of television cameras
passed through the pipe.  If, in the judgement of the Contracting Officer,
the interior of the pipe shows poor alignment or any other defects that
would cause improper functioning of the system, the defects shall be
remedied as directed at no additional cost to the Government.

-- End Of Section --
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SECTION 02510A

WATER DISTRIBUTION SYSTEM
04/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications are referred to in the text by basic
designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly(Vinyl
Chloride) (CPVC) Compounds

ASTM D 1785 (1999) Poly(Vinyl Chloride) (PVC) Plastic
Pipe, Schedules 40, 80, and 120

ASTM D 2241 (1996b) Poly(Vinyl Chloride) (PVC) Pressure-
Rated Pipe (SDR Series)

ASTM D 3139 (1998) Joints for Plastic Pressure Pipes
Using Flexible Elastomeric Seals

ASTM F 477 (1999) Elastomeric Seals (Gaskets) for
Joining Plastic Pipe

ASTM F 1483 (1998) Oriented Poly(Vinyl Chloride), PVCO,
Pressure Pipe

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA B300 (1992) Hypochlorites

AWWA B301 (1992) Liquid Chlorine

AWWA C500 (1993; C500a) Metal-Sealed Gate Valves for
Water Supply Service

AWWA C502 (1994; C502a) Dry-Barrel Fire Hydrants

AWWA C509 (1994; Addendum 1995) Resilient-Seated Gate
Valves for Water Supply Service

AWWA C900 (1997; C900a) Polyvinyl Chloride (PVC)
Pressure Pipe, 4 In. Through 12 In., for
Water Distribution

AWWA C901 (1996) Polyethylene (PE) Pressure Pipe and
Tubing, 1/2 In. Through 3 In., for Water
Service
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AWWA C905 (1997) Polyvinyl Chloride (PVC) Water
Transmission Pipe, Nominal Diameters 14 In.
Through 36 In.

AWWA C909 (1998) Molecularly Oriented Polyvinyl
Chloride (PVCO) Pressure Pipe, 4 IN through
12 IN (100 mm through 300 mm), for Water
Distribution

AWWA M23 (1980) Manual: PVC Pipe - Design and
Installation

ASBESTOS CEMENT PIPE PRODUCERS ASSOCIATION (ACPPA)

ACPPA Work Practices (1988) Recommended Work Practices for A/C
Pipe

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 49 (1994) Hazardous Chemicals Data

NFPA 325-1 (1994) Fire Hazard Properties of Flammable
Liquids, Gases, and Volatile Solids

NFPA 704 (1996) Identification of the Fire Hazards of
Materials for Emergency Response

NSF INTERNATIONAL (NSF)

NSF 14 (1998) Plastics Piping Components and Related
Materials

NSF 61 (1999) Drinking Water System Components -
Health Effects (Sections 1-9)

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC Paint 21 (1991) White or Colored Silicone Alkyd Paint

SSPC Paint 25 (1991) Red Iron Oxide, Zinc Oxide, Raw
Linseed Oil and Alkyd Primer (Without Lead
and Chromate Pigments)

1.2   PIPING

This section covers water lines, and connections to building service at a
point approximately 1.5 m  outside buildings and structures to which service
is required.  The Contractor shall have a copy of the manufacturer's
recommendations for each material or procedure to be utilized available at
the construction site at all times.

1.2.1   Service Lines 80 mm (3 Inches) or Larger

Piping for water supply lines 80 mm (3 inches) or larger shall be polyvinyl
chloride (PVC) plastic , through 900 mm (36 inch) nominal diameter, Oriented
PVC plastic filament-wound reinforced or centrifugally cast reinforced
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thermosetting resin, reinforced plastic mortar pressure pipe, steel, or
reinforced concrete, unless otherwise shown or specified.

1.2.2   Potable Water Lines

Piping and components of potable water systems which come in contact with
the potable water shall conform to NSF 61.

1.2.3   Plastic Piping System

Plastic piping system components (PVC, polyethylene, thermosetting resin and
reinforced plastic mortar pressure) intended for transportation of potable
water shall comply with NSF 14 and be legibly marked with their symbol.

1.2.4   Excavation, Trenching, and Backfilling

Excavation, trenching, and backfilling shall be in accordance with the
applicable provisions of Section 02316 EXCAVATION, TRENCHING, AND
BACKFILLING FOR UTILITIES SYSTEMS, except as modified herein.

1.3   MANUFACTURER'S REPRESENTATIVE

The Contractor shall have a manufacturer's field representative present at
the jobsite during the installation and testing of PE, RTRP, and/or RPMP
pipe to provide technical assistance and to verify that the materials are
being installed in accordance with the manufacturer's prescribed procedures.
When the representative feels that the Contractor is installing and testing
the PE, RTRP, and/or RPMP pipe in a satisfactory manner, certification shall
be written to note which individuals employed by the Contractor are capable
of properly installing the pipe.  The field representative shall advise the
Contractor of unsatisfactory conditions immediately when they occur.  Such
conditions include improper diameter of pipe ends, damaged interior liner,
poorly prepared joints, improper curing of joints, moving pipe before joints
are cured, bending pipe to follow abrupt changes in trench contours, leaving
pipe ends open in trench overnight, not properly drying joints after rain
storms, exceeding effective adhesive life, sharp objects in trench bed,
backfill that could damage pipe, improper procedure for concrete encasement
of pipe, omission of thrust blocks at changes in direction or any other
condition which could have an adverse effect on the satisfactory completion
and operation of the piping system.

1.4   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Installation; G.

  The manufacturer's recommendations for each material or procedure
to be utilized.

Waste Water Disposal Method; G.
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  The method proposed for disposal of waste water from hydrostatic
tests and disinfection, prior to performing hydrostatic tests.

Satisfactory Installation; G.

  A statement signed by the principal officer of the contracting
firm stating that the installation is satisfactory and in
accordance with the contract drawings and specifications, and the
manufacturer's prescribed procedures and techniques, upon
completion of the project and before final acceptance.

SD-06 Test Reports

Bacteriological Disinfection; G.

  Test results from commercial laboratory verifying disinfection.

SD-07 Certificates

Manufacturer's Representative; G.

  The name and qualifications of the manufacturer's representative
and written certification from the manufacturer that the
representative is technically qualified in all phases of PE, RTRP,
and/or RPMP pipe laying and jointing and experienced to supervise
the work and train the Contractor's field installers, prior to
commencing installation.

Installation; G.

  A statement signed by the manufacturer's field representative
certifying that the Contractor's personnel are capable of properly
installing the pipe on the project.

Meters; G.

  Manufacturer's certificate stating that each meter furnished has
been tested for accuracy of registration and compliance with the
accuracy and capacity requirements of the appropriate AWWA
standard.

1.5   HANDLING

Pipe and accessories shall be handled to ensure delivery to the trench in
sound, undamaged condition, including no injury to the pipe coating or
lining.  If the coating or lining of any pipe or fitting is damaged, the
repair shall be made by the Contractor in a satisfactory manner, at no
additional cost to the Government.  No other pipe or material shall be
placed inside a pipe or fitting after the coating has been applied.  Pipe
shall be carried into position and not dragged.  Use of pinch bars and tongs
for aligning or turning pipe will be permitted only on the bare ends of the
pipe.  The interior of pipe and accessories shall be thoroughly cleaned of
foreign matter before being lowered into the trench and shall be kept clean
during laying operations by plugging or other approved method.  Before
installation, the pipe shall be inspected for defects.  Material found to be
defective before or after laying shall be replaced with sound material
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without additional expense to the Government. Rubber gaskets that are not to
be installed immediately shall be stored in a cool and dark place.

1.5.1   Polyethylene (PE) Pipe Fittings and Accessories

PE pipe, fittings, and accessories shall be handled in conformance with AWWA
C901.

1.5.2   Miscellaneous Plastic Pipe and Fittings

Polyvinyl Chloride (PVC), Reinforced Thermosetting Resin Pipe (RTRP), and
Reinforced Plastic Mortar Pressure (RPMP) pipe and fittings shall be handled
and stored in accordance with the manufacturer's recommendations.  Storage
facilities shall be classified and marked in accordance with NFPA 704, with
classification as indicated in NFPA 49 and NFPA 325-1.

PART 2   PRODUCTS

2.1   PIPE

Pipe shall conform to the respective specifications and other requirements
specified below.

2.1.1   PVC Plastic Pipe

Pipe, couplings and fittings shall be manufactured of material conforming to
ASTM D 1784, Class 12454B.

a.  Pipe Less Than 100 mm (4 inch) Diameter:

(1) Solvent Cement Joint:  Pipe shall conform to dimensional
requirements of ASTM D 1785 or ASTM D 2241 with joints meeting the
requirements of 1.03 MPa (150 psi) working pressure and 1.38 MPa
(200 psi) hydrostatic test pressure.

b.  Pipe 100 through 300 mm  Diameter:  Pipe, couplings and fittings
shall conform to AWWA C900, Class 150, CIOD pipe dimensions,
elastomeric-gasket joint, unless otherwise shown or specified.

2.1.2   Oriented Polyvinyl Chloride (PVCO) Plastic Pipe

Pipe, couplings, and fittings shall be manufactured of material conforming
to ASTM D 1784, Class 12454-B.  Pipe shall conform to AWWA C909, Class 150,
and to ASTM F 1483 and shall have an outside diameter equal to cast iron
outside diameter.

2.2   FITTINGS AND SPECIALS

2.2.1   PVC Pipe System

a.  For pipe 100 mm (4 inch) diameter and larger, fittings and specials
shall be iron, bell end in accordance with AWWA C110, 1.03 MPa (150
psi) pressure rating unless otherwise shown or specified, except
that profile of bell may have special dimensions as required by the
pipe manufacturer; or fittings and specials may be of the same
material as the pipe with elastomeric gaskets, all in conformance
with AWWA C900.  Iron fittings and specials shall be cement-mortar
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lined (standard thickness) in accordance with AWWA C104.  Fittings
shall be bell and spigot or plain end pipe, or as applicable.

2.3   JOINTS

2.3.1   Plastic Pipe Jointing

2.3.1.1   PVC Pipe

Joints, fittings, and couplings shall be as specified for PVC pipe.  Joints
connecting pipe of differing materials shall be made in accordance with the
manufacturer's recommendations, and as approved by the Contracting Officer.

2.3.1.2   PVCO Pipe

Joints shall conform to ASTM D 3139.  Elastomeric gaskets shall conform to
ASTM F 477.

2.4   VALVES

2.4.1   Gate Valves

Gate valves shall be designed for a working pressure of not less than 1.03
MPa (150 psi).  Valve connections shall be as required for the piping in
which they are installed.  Valves shall have a clear waterway equal to the
full nominal diameter of the valve, and shall be opened by turning
counterclockwise.  The operating nut or wheel shall have an arrow, cast in
the metal, indicating the direction of opening.

a.  Valves 80 mm (3 inches) and larger shall be iron body, bronze
mounted, and shall conform to AWWA C500.  Flanges shall not be
buried.  An approved pit shall be provided for all flanged
connections.

b.  Resilient-Seated Gate Valves:  For valves 80 to 300 mm (3 to 12
inches) in size, resilient-seated gate valves shall conform to AWWA
C509.

2.5   VALVE BOXES

Valve boxes shall be cast iron or concrete, except that concrete boxes may
be installed only in locations not subjected to vehicular traffic. Cast-iron
boxes shall be extension type with slide-type adjustment and with flared
base.  The minimum thickness of metal shall be 5 mm.  Concrete boxes shall
be the standard product of a manufacturer of precast concrete equipment.
The word "WATER" shall be cast in the cover.  The box length shall adapt,
without full extension, to the depth of cover required over the pipe at the
valve location.

2.6   FIRE HYDRANTS

Hydrants shall be dry-barrel type conforming to AWWA C502 with valve opening
at least 125 mm (5 inches) in diameter and designed so that the flange at
the main valve seat can be removed with the main valve seat apparatus
remaining intact, closed and reasonably tight against leakage and with a
breakable valve rod coupling and breakable flange connections located no
more than 200 mm  above the ground grade.  Hydrants shall have a 150 mm (6
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inch) bell connection, two 65 mm (2-1/2 inch) hose connections and one 115
mm (4-1/2 inch) pumper connection.  Outlets shall have American National
Standard fire-hose coupling threads.  Working parts shall be bronze.
Design, material, and workmanship shall be equal to the latest stock pattern
ordinarily produced by the manufacturer.  Hydrants shall be painted with 1
coat of red iron oxide, zinc oxide primer conforming to SSPC Paint 25 and 2
finish coats of silicone alkyd paint conforming to SSPC Paint 21, of the
installation's standard colors or as directed by the Contracting Officer.
Suitable bronze adapter for the 115 mm (4-1/2 inch) each outlet, with caps,
shall be furnished.

2.7   MISCELLANEOUS ITEMS

2.7.1   Tapping Sleeves

Tapping sleeves of the sizes indicated for connection to existing main shall
be the cast gray, ductile, or malleable iron, split-sleeve type with flanged
or grooved outlet, and with bolts, follower rings and gaskets on each end of
the sleeve.  Construction shall be suitable for a maximum working pressure
of 1.03 MPa.  Bolts shall have square heads and hexagonal nuts.
Longitudinal gaskets and mechanical joints with gaskets shall be as
recommended by the manufacturer of the sleeve.  When using grooved
mechanical tee, it shall consist of an upper housing with full locating
collar for rigid positioning which engages a machine-cut hole in pipe,
encasing an elastomeric gasket which conforms to the pipe outside diameter
around the hole and a lower housing with positioning lugs, secured together
during assembly by nuts and bolts as specified, pretorqued to 67.8 Newton
meters (50 foot-pound).

2.7.2   Disinfection

Chlorinating materials shall conform to the following:

Chlorine, Liquid:  AWWA B301.

Hypochlorite, Calcium and Sodium:  AWWA B300.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Cutting of Pipe

Cutting of pipe shall be done in a neat and workmanlike manner without
damage to the pipe.  Unless otherwise recommended by the manufacturer and
authorized by the Contracting Officer, cutting shall be done with an
approved type mechanical cutter.  Wheel cutter shall be used when
practicable.  Copper tubing shall be cut square and all burrs shall be
removed.

3.1.2   Adjacent Facilities

3.1.2.1   Sewer Lines

Where the location of the water pipe is not clearly defined in dimensions on
the drawings, the water pipe shall not be laid closer horizontally than 3 m
from a sewer except where the bottom of the water pipe will be at least 300
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mm  above the top of the sewer pipe, in which case the water pipe shall not
be laid closer horizontally than 1.8 m  from the sewer.  Where water lines
cross under gravity-flow sewer lines, the sewer pipe, for a distance of at
least 3 m  each side of the crossing, shall be fully encased in concrete or
shall be made of pressure pipe with no joint located within 900 mm
horizontally of the crossing.  Water lines shall in all cases cross above
sewage force mains or inverted siphons and shall be not less than 600 mm
above the sewer main.  Joints in the sewer main, closer horizontally than
900 mm  to the crossing, shall be encased in concrete.

3.1.2.2   Water Lines

Water lines shall not be laid in the same trench with sewer lines, gas
lines, fuel lines, or electric wiring.

3.1.3   Joint Deflection

3.1.3.1   Offset for Flexible Plastic Pipe

Maximum offset in alignment between adjacent pipe joints shall be as
recommended by the manufacturer and approved by the Contracting Officer, but
shall not exceed 5 degrees.

3.1.4   Placing and Laying

Pipe and accessories shall be carefully lowered into the trench by means of
derrick, ropes, belt slings, or other authorized equipment.  Water-line
materials shall not be dropped or dumped into the trench.  Abrasion of the
pipe coating shall be avoided.  Except where necessary in making connections
with other lines or as authorized by the Contracting Officer, pipe shall be
laid with the bells facing in the direction of laying.  The full length of
each section of pipe shall rest solidly upon the pipe bed, with recesses
excavated to accommodate bells, couplings, and joints.  Pipe that has the
grade or joint disturbed after laying shall be taken up and relaid.  Pipe
shall not be laid in water or when trench conditions are unsuitable for the
work.  Water shall be kept out of the trench until joints are complete.
When work is not in progress, open ends of pipe, fittings, and valves shall
be securely closed so that no trench water, earth, or other substance will
enter the pipes or fittings.  Where any part of the coating or lining is
damaged, the repair shall be made by and at the Contractor's expense in a
satisfactory manner.  Pipe ends left for future connections shall be valved,
plugged, or capped, and anchored, as shown.

3.1.4.1   Plastic Pipe Installation

PVC pipe shall be installed in accordance with AWWA M23.

3.1.4.2   Piping Connections

Where connections are made between new work and existing mains, the
connections shall be made by using specials and fittings to suit the actual
conditions.  When made under pressure, these connections shall be installed
using standard methods as approved by the Contracting Officer.  Connections
to existing asbestos-cement pipe shall be made in accordance with ACPPA Work
Practices.
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3.1.4.3   Penetrations

Pipe passing through walls of valve pits and structures shall be provided
with ductile-iron or Schedule 40 steel wall sleeves.  Annular space between
walls and sleeves shall be filled with rich cement mortar.  Annular space
between pipe and sleeves shall be filled with mastic.

3.1.5   Jointing

3.1.5.1   PVC Plastic Pipe Requirements

a.  Pipe 100 through 300 mm  diameter:  Joints shall be elastomeric
gasket as specified in AWWA C900.  Jointing procedure shall be as
specified for pipe less than 100 mm (4 inch) diameter with
configuration using elastomeric ring gasket.

3.1.5.2   Transition Fittings

Connections between different types of pipe and accessories shall be made
with transition fittings approved by the Contracting Officer.

3.1.6   Installation of Service Lines

Service lines shall include the pipe line connecting building piping to
water distribution lines to the connections with the building service at a
point approximately 5 feet outside the building where such building service
exists.  Where building services are not installed, the Contractor shall
terminate the service lines approximately 5 feet from the site of the
proposed building at a point designated by the Contracting Officer.  Such
service lines shall be closed with plugs or caps.  All service stops and
valves shall be provided with service boxes.   Service lines shall be
constructed in accordance with the following requirements.

3.1.6.1   Service Lines Larger than 50 mm

Service lines larger than 50 mm  shall be connected to the main by a tapped
saddle, tapping sleeve and valve, service clamp or reducing tee, depending
on the main diameter and the service line diameter, and shall have a gate
valve.

3.1.7   Setting of Fire Hydrants, Meters and Valves

3.1.7.1   Location of Fire Hydrants

Fire hydrants shall be located and installed as shown.  Each hydrant shall
be connected to the main with a 150 mm  branch line having at least as much
cover as the distribution main.  Hydrants shall be set plumb with pumper
nozzle facing the roadway, with the center of the lowest outlet not less
than  450 mm above the finished surrounding grade, and the operating nut not
more than 1220 mm above the finished surrounding grade.  Fire hydrants
designated on the drawings as low profile shall have the lowest outlet not
less than  450 mm above the finished surrounding grade, the top of the
hydrant not more than  600 mm above the finished surrounding grade.  Except
where approved otherwise, the backfill around hydrants shall be thoroughly
compacted to the finished grade immediately after installation to obtain
beneficial use of the hydrant as soon as practicable.  The hydrant shall be
set upon a slab of concrete not less than  100 mm thick and  375 mm square.
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Not less than 2 cubic meters of free-draining broken stone or gravel shall
be placed around and beneath the waste opening of dry barrel hydrants to
ensure drainage.

3.1.7.2   Location of Valves

After delivery, valves, including those in hydrants, shall be drained to
prevent freezing and shall have the interiors cleaned of all foreign matter
before installation.  Stuffing boxes shall be tightened and hydrants and
valves shall be fully opened and fully closed to ensure that all parts are
in working condition.  Check, pressure reducing, vacuum, and air relief
valves shall be installed in valve pits.  Valves and valve boxes shall be
installed where shown or specified, and shall be set plumb.  Valve boxes
shall be centered on the valves.  Boxes shall be installed over each outside
gate valve unless otherwise shown.  Where feasible, valves shall be located
outside the area of roads and streets.  Earth fill shall be tamped around
each valve box or pit to a distance of 1.2 m  on all sides of the box, or
the undisturbed trench face if less than 1.2 m.

3.1.8   Tapped Tees and Crosses

Tapped tees and crosses for future connections shall be installed where
shown.

3.1.9   Thrust Restraint

Plugs, caps, tees and bends deflecting 11.25 degrees or more, either
vertically or horizontally, on waterlines 100 mm in diameter or larger, and
fire hydrants shall be provided with thrust restraints.  Valves shall be
securely anchored or shall be provided with thrust restraints to prevent
movement.  Thrust restraints shall be thrust blocks.

3.1.9.1   Thrust Blocks

Thrust blocking shall be concrete of a mix not leaner than:  1 cement, 2-1/2
sand, 5 gravel; and having a compressive strength of not less than 14 MPa
after 28 days.  Blocking shall be placed between solid ground and the
hydrant or fitting to be anchored.  Unless otherwise indicated or directed,
the base and thrust bearing sides of thrust blocks shall be poured directly
against undisturbed earth.  The sides of thrust blocks not subject to thrust
may be poured against forms.  The area of bearing shall be as shown or as
directed.  Blocking shall be placed so that the fitting joints will be
accessible for repair.  Steel rods and clamps, protected by galvanizing or
by coating with bituminous paint, shall be used to anchor vertical down
bends into gravity thrust blocks.

3.2   HYDROSTATIC TESTS

Where any section of a water line is provided with concrete thrust blocking
for fittings or hydrants, the hydrostatic tests shall not be made until at
least 5 days after installation of the concrete thrust blocking, unless
otherwise approved.

3.2.1   Pressure Test

After the pipe is laid, the joints completed,  and the trench partially
backfilled leaving the joints exposed for examination, the newly laid piping
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or any valved section of piping shall, unless otherwise specified, be
subjected for 1 hour to a hydrostatic pressure test of 1.38 MPa.  Water
supply lines designated on the drawings shall be subjected for 1 hour to a
hydrostatic pressure test of 1.38 MPa.  Each valve shall be opened and
closed several times during the test.  Exposed pipe, joints, fittings,
hydrants, and valves shall be carefully examined during the partially open
trench test.  Joints showing visible leakage shall be replaced or remade as
necessary.  Cracked or defective pipe, joints, fittings, hydrants and valves
discovered in consequence of this pressure test shall be removed and
replaced with sound material, and the test shall be repeated until the test
results are satisfactory.  The requirement for the joints to remain exposed
for the hydrostatic tests may be waived by the Contracting Officer when one
or more of the following conditions is encountered:

a.  Compliance would require maintaining barricades and walkways around
and across an open trench in a heavily used area that would require
continuous surveillance to assure safe conditions.

b.  Maintaining the trench in an open condition would delay completion
of the project.

The Contractor may request a waiver, setting forth in writing the reasons
for the request and stating the alternative procedure proposed to comply
with the required hydrostatic tests.  Backfill placed prior to the tests
shall be placed in accordance with the requirements of Section 02316
EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS.

3.2.2   Leakage Test

Leakage test shall be conducted after the pressure tests have been
satisfactorily completed.  The duration of each leakage test shall be at
least 2 hours, and during the test the water line shall be subjected to not
less than 1.38 MPa  pressure.  Water supply lines designated on the drawings
shall be subjected to a pressure equal to 1.38 MPa.  Leakage is defined as
the quantity of water to be supplied into the newly laid pipe, or any valved
or approved section, necessary to maintain pressure within 34.5 kPa of the
specified leakage test pressure after the pipe has been filled with water
and the air expelled.  Piping installation will not be accepted if leakage
exceeds the allowable leakage which is determined by the following formula:

L = 0.0001351ND(P raised to 0.5 power)

L = Allowable leakage in gallons per hour
N = Number of joints in the length of pipeline tested
D = Nominal diameter of the pipe in inches
P = Average test pressure during the leakage test, in psi gauge

Should any test of pipe disclose leakage greater than that calculated by the
above formula, the defective joints shall be located and repaired until the
leakage is within the specified allowance, without additional cost to the
Government.

3.2.3   Time for Making Test

Except for joint material setting or where concrete thrust blocks
necessitate a 5-day delay, pipelines jointed with rubber gaskets, mechanical
or push-on joints, or couplings may be subjected to hydrostatic pressure,
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inspected, and tested for leakage at any time after partial completion of
backfill.  Cement-mortar lined pipe may be filled with water as recommended
by the manufacturer before being subjected to the pressure test and
subsequent leakage test.

3.2.4   Concurrent Hydrostatic Tests

The Contractor may elect to conduct the hydrostatic tests using either or
both of the following procedures.  Regardless of the sequence of tests
employed, the results of pressure tests, leakage tests, and disinfection
shall be as specified.  Replacement, repair or retesting required shall be
accomplished by the Contractor at no additional cost to the Government.

a.  Pressure test and leakage test may be conducted concurrently.

b.  Hydrostatic tests and disinfection may be conducted concurrently,
using the water treated for disinfection to accomplish the
hydrostatic tests.  If water is lost when treated for disinfection
and air is admitted to the unit being tested, or if any repair
procedure results in contamination of the unit, disinfection shall
be reaccomplished.

3.3   BACTERIAL DISINFECTION

3.3.1   Bacteriological Disinfection

Before acceptance of potable water operation, each unit of completed
waterline shall be disinfected as specified.  After pressure tests have been
made, the unit to be disinfected shall be thoroughly flushed with water
until all entrained dirt and mud have been removed before introducing the
chlorinating material.  The chlorinating material shall be either liquid
chlorine, calcium hypochlorite, or sodium hypochlorite, conforming to
paragraph MISCELLANEOUS ITEMS.  The chlorinating material shall provide a
dosage of not less than 50 ppm and shall be introduced into the water lines
in an approved manner.  Polyvinyl Chloride (PVC) pipe lines shall be
chlorinated using only the above specified chlorinating material in
solution.  The agent shall not be introduced into the line in a dry solid
state.  The treated water shall be retained in the pipe long enough to
destroy all non-spore forming bacteria.  Except where a shorter period is
approved, the retention time shall be at least 24 hours and shall produce
not less than 25 ppm of free chlorine residual throughout the line at the
end of the retention period.  Valves on the lines being disinfected shall be
opened and closed several times during the contact period.  The line shall
then be flushed with clean water until the residual chlorine is reduced to
less than 1.0 ppm.  During the flushing period, each fire hydrant on the
line shall be opened and closed several times.  From several points in the
unit, the Contractor's commercial laboratory shall take a water sample in
proper sterilized containers and perform a bacterial examination in
accordance with state approved methods.  The commercial laboratory shall be
certified by the state's approving authority for examination of potable
water.  The disinfection shall be repeated until tests indicate the absence
of pollution for at least 2 full days.  The unit will not be accepted until
satisfactory bacteriological results have been obtained.

3.4   CLEANUP
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Upon completion of the installation of water lines, and appurtenances, all
debris and surplus materials resulting from the work shall be removed.

-- End Of Section --
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SECTION 02531A

SANITARY SEWERS
04/01

PART 1   GENERAL

1.1      REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications are referred to in the text by basic
designation only.

AMERICAN RAILWAY ENGINEERING & MAINTENANCE-OF-WAY ASSOCIATION (AREMA)

AREMA Manual (1999) Manual for Railway Engineering (4
Vol.)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 74 (1998) Cast Iron Soil Pipe and Fittings

ASTM A 123/A 123M (2000) Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products

ASTM C 14M (1999) Concrete Sewer, Storm Drain, and
Culvert Pipe (Metric)

ASTM C 33 (1999ael) Concrete Aggregates

ASTM C 76M (2000) Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe (Metric)

ASTM C 94/C 94M (2000) Ready-Mixed Concrete

ASTM C 150 (1999a) Portland Cement

ASTM C 260 (2000) Air-Entraining Admixtures for Concrete

ASTM C 270 (2000) Mortar for Unit Masonry

ASTM C 425 (2000) Compression Joints for Vitrified Clay
Pipe and Fittings

ASTM C 443M (1998) Joints for Circular Concrete Sewer and
Culvert Pipe, Using Rubber Gaskets (Metric)

ASTM C 478M (1997) Precast Reinforced Concrete Manhole
Sections (Metric)

ASTM C 564 (1997) Rubber Gaskets for Cast Iron Soil Pipe
and Fittings

ASTM C 700 (2000) Vitrified Clay Pipe, Extra Strength,
Standard Strength, and Perforated
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ASTM C 828 (1998) Low-Pressure Air Test of Vitrified
Clay Pipe Lines

ASTM C 924M Concrete Pipe Sewer Lines by Low Pressure Air
Test Method (Metric)

ASTM C 972 (2000) Compression-Recovery of Tape Sealant

ASTM D 412 (1998a) Vulcanized Rubber and Thermoplastic
Rubbers and Thermoplastic Elastomers -
Tension

ASTM D 624 (2000) Tear Strength of Conventional
Vulcanized Rubber and Thermoplastic
Elastomers

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly(Vinyl
Chloride) (CPVC) Compounds

ASTM D 2680 (1995a)Acrylonitrile-Butadiene-Styrene (ABS)
and Poly(Vinyl Chloride) (PVC) Composite
Sewer Piping

ASTM D 2751 (1996a) Acrylonitrile-Butadiene-Styrene (ABS)
Sewer Pipe and Fittings

ASTM D 2996 (1995) Filament-Wound "Fiberglass" (Glass-
Fiber-Reinforced Thermosetting-Resin) Pipe

ASTM D 2997 (1999) Centrifugally Cast "Fiberglass"
(Glass-Fiber-Reinforced-Thermosetting-Resin)
Pipe

ASTM D 3034 (1998) Type PSM Poly(Vinyl Chloride) (PVC)
Sewer Pipe and Fittings

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic
Pipes Using Flexible Elastomeric Seals

ASTM D 3262 (1996) "Fiberglass" (Glass-Fiber-Reinforced
Thermosetting-Resin) Sewer Pipe

ASTM D 3350 (1999) Polyethylene Plastics Pipe and
Fittings Materials

ASTM D 3753 (1999) Glass-Fiber-Reinforced Polyester
Manholes

ASTM D 3840 (1999) "Fiberglass" (Glass-Fiber-Reinforced
Thermosetting-Resin) Pipe Fittings for
Nonpressure Applications

ASTM D 4161 (1996)"Fiberglass" (Glass-Fiber-Reinforced
Thermosetting Resin) Pipe Joints Using
Flexible Elastomeric Seals
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ASTM F 402 (1993; R 1999) Safe Handling of Solvent
Cements, Primers, and Cleaners Used for
Joining Thermoplastic Pipe and Fittings

ASTM F 477 (1999) Elastomeric Seals (Gaskets) for
Joining Plastic Pipe

ASTM F 714 (2000) Polyethylene (PE) Plastic pipe (SDR-
PR) Based on Outside Diameter

ASTM F 794 (1999) Poly(Vinyl Chloride) (PVC) Profile
Gravity Sewer Pipe and Fittings Based on
Controlled Inside Diameter

ASTM F 894 (1998a) Polyethylene (PE) Large Diameter
Profile Wall Sewer and Drain Pipe

ASTM F 949 (2000) Poly(Vinyl Chloride) (PVC) Corrugated
Sewer Pipe with a Smooth Interior and
Fittings

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C105 (1999) Polyethylene Encasement for Ductile-
Iron Pipe Systems

AWWA C110 (1998) Ductile-Iron and Gray-Iron Fittings, 3
In. Through 48 In. (75 mm through 1200 mm),
for Water and Other Liquids

AWWA C111 (2000) Rubber-Gasket Joints for Ductile-Iron
Pressure Pipe and Fittings

AWWA C115 (1999) Flanged Ductile-Iron Pipe with
Ductile-Iron or Gray-Iron Threaded Flanges

AWWA C151 (1996) Ductile-Iron Pipe, Centrifugally Cast,
for Water or Other Liquids

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 49 (1994) Hazardous Chemicals Data

NFPA 325-1 (1994) Fire Hazard Properties of Flammable
Liquids, Gases, and Volatile Solids

NFPA 704 (1996) Identification of the Fire Hazards of
Materials for Emergency Response

UNI-BELL PVC PIPE ASSOCIATION (UBPPA)

UBPPA UNI-B-6 (1990) Recommended Practice for the Low-
Pressure Air Testing of Installed Sewer Pipe

UBPPA UNI-B-9 (1990; Addenda 1994) Recommended Performance
Specification for Polyvinyl Chloride (PVC)
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Profile Wall Gravity Sewer Pipe and Fittings
Based on Controlled Inside Diameter (Nominal
Pipe Sizes 4-48 inch)

1.2      GENERAL REQUIREMENTS

The construction required herein shall include appurtenant structures and
building sewers to points of connection with the building drains 1.5 m
outside the building to which the sewer system is to be connected.  The
Contractor shall replace damaged material and redo unacceptable work at no
additional cost to the Government.  Excavation and backfilling is specified
in Section 02316 EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES
SYSTEMS.  Backfilling shall be accomplished after inspection by the
Contracting Officer.  Before, during, and after installation, plastic pipe
and fittings shall be protected from any environment that would result in
damage or deterioration to the material.  The Contractor shall have a copy
of the manufacturer's instructions available at the construction site at all
times and shall follow these instructions unless directed otherwise by the
Contracting Officer.  Solvents, solvent compounds, lubricants, elastomeric
gaskets, and any similar materials required to install the plastic pipe
shall be stored in accordance with the manufacturer's recommendation and
shall be discarded if the storage period exceeds the recommended shelf life.
Solvents in use shall be discarded when the recommended pot life is
exceeded.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-07 Certificates

Portland Cement; G

  Certificates of compliance stating the type of cement used in
manufacture of concrete pipe, fittings and precast manholes.

Joints; G

  Certificates of compliance stating that the fittings or gaskets
used for waste drains or lines designated on the plans as sanitary
sewer drains are oil resistant.

PART 2   PRODUCTS

2.1      PIPE

Pipe shall conform to the respective specifications and other requirements
specified below.

2.1.1   PVC Pipe

ASTM D 3034, Type PSM with a maximum SDR of 35, Size 380 mm (15 inch) or
less in diameter.  ASTM F 949 for corrugated sewer pipes with a smooth
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interior.  UBPPA UNI-B-9 and ASTM F 794, Series 46, for ribbed sewer pipe
with smooth interior, size 200 mm (8 inch) through 1200 mm (48 inch)
diameters.  PVC shall be certified by the compounder as meeting the
requirements of ASTM D 1784, cell Class 12454B.  The pipe stiffness shall be
greater than or equal to 735/D for cohesionless material pipe trench
backfills.

2.2   REQUIREMENTS FOR FITTINGS

Fittings shall be compatible with the pipe supplied and shall have a
strength not less than that of the pipe.  Fittings shall conform to the
respective specifications and other requirements specified below.

2.2.1   Fittings for Plastic Pipe

PVC composite sewer pipe fittings shall conform to ASTM D 2680.

2.2.1.1   Fittings for PVC Pipe

ASTM D 3034 for type PSM pipe.  ASTM F 949 for corrugated sewer pipe with a
smooth interior.  UBPPA UNI-B-9 and ASTM F 794, Series 46, for ribbed sewer
pipe with smooth interior.

2.3   JOINTS

Joints installation shall comply with the manufacturer's instructions.
Fittings and gaskets utilized for waste drains or industrial waste lines
shall be certified by the manufacturer as oil resistant.

2.3.1   Plastic Pipe Jointing

Flexible plastic pipe (PVC) gasketed joints shall conform to ASTM D 3212.

2.4   BRANCH CONNECTIONS

Branch connections shall be made by use of regular fittings or solvent
cemented saddles as approved.  Saddles for PVC composite pipe shall conform
to Figure 2 of ASTM D 2680; and saddles for PVC pipe shall conform to Table
4 of ASTM D 3034.

2.5   FRAMES AND COVERS

Frames and covers shall be cast iron or  ductile iron.  Cast iron frames and
covers shall be as indicated or shall be of type suitable for the
application, circular, without vent holes.  The frames and covers shall have
a combined weight of not less than 181.4 kg (400 pounds).  The word "Sewer"
shall be stamped or cast into covers so that it is plainly visible.

2.6   STEEL LADDER

A steel ladder shall be provided where the depth of a manhole exceeds 3.6 m
(12 feet).  The ladder shall not be less than 406 mm (16 inches) in width,
with 19 mm (3/4 inch) diameter rungs spaced 305 mm (12 inches) apart.  The
two stringers shall be a minimum 10 mm (3/8 inch) thick and 51 mm (2 inch)
wide.  Ladders and inserts shall be galvanized after fabrication in
conformance with ASTM A 123/A 123M.
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2.7   CEMENT MORTAR

Cement mortar shall conform to ASTM C 270, Type M with Type II cement.

2.7.1   Portland Cement

Portland cement shall conform to ASTM C 150, Type II for concrete used in
concrete pipe, concrete pipe fittings, and manholes and type optional with
the Contractor for cement used in concrete cradle, concrete encasement, and
thrust blocking.  Where aggregates are alkali reactive, as determined by
Appendix XI of ASTM C 33, a cement containing less than 0.60 percent
alkalies shall be used.

2.7.2   Portland Cement Concrete

Portland cement concrete shall conform to ASTM C 94/C 94M, compressive
strength of 28 MPa  at 28 days, except for concrete cradle and encasement or
concrete blocks for manholes.  Concrete used for cradle and encasement shall
have a compressive strength of 17 MPa minimum at 28 days.  Concrete in place
shall be protected from freezing and moisture loss for 7 days.

2.8   STRUCTURES

2.8.1   Precast Reinforced Concrete Manhole Sections

Precast reinforced concrete manhole sections shall conform to ASTM C 478,
except that portland cement shall be as specified herein.  Joints shall be
an approved mastic, rubber gaskets, a combination of these types; or the use
of external preformed rubber joint seals and extruded rolls of rubber with
mastic adhesive on one side.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Adjacent Facilities

3.1.1.1   Water Lines

Where the location of the sewer is not clearly defined by dimensions on the
drawings, the sewer shall not be closer horizontally than 3 m  to a water-
supply main or service line, except that where the bottom of the water pipe
will be at least 300 mm  above the top of the sewer pipe, the horizontal
spacing may be a minimum of 2 m.  Where gravity-flow sewers cross above
water lines, the sewer pipe for a distance of 3 m  on each side of the
crossing shall be fully encased in concrete or shall be acceptable pressure
pipe with no joint closer horizontally than 1 m  to the crossing.  The
thickness of the concrete encasement including that at the pipe joints shall
be not less than 100 mm.

3.1.2   Pipe Laying

a.  Pipe shall be protected during handling against impact shocks and
free fall; the pipe interior shall be free of extraneous material.

b.  Pipe laying shall proceed upgrade with the spigot ends of bell-and-
spigot pipe and tongue ends of tongue-and-groove pipe pointing in
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the direction of the flow.  Each pipe shall be laid accurately to
the line and grade shown on the drawings.  Pipe shall be laid and
centered so that the sewer has a uniform invert.  As the work
progresses, the interior of the sewer shall be cleared of all
superfluous materials.

c.  Before making pipe joints, all surfaces of the portions of the pipe
to be joined shall be clean and dry.  Lubricants, primers, and
adhesives shall be used as recommended by the pipe manufacturer.
The joints shall then be placed, fitted, joined, and adjusted to
obtain the degree of water tightness required.

3.1.2.1   Trenches

Trenches shall be kept free of water and as dry as possible during bedding,
laying, and jointing and for as long a period as required.  When work is not
in progress, open ends of pipe and fittings shall be satisfactorily closed
so that no trench water or other material will enter the pipe or fittings.

3.1.2.2   Backfill

As soon as possible after the joint is made, sufficient backfill material
shall be placed along the pipe to prevent pipe movement off line or grade.
Plastic pipe shall be completely covered to prevent damage from ultraviolet
light.

3.1.2.3   Width of Trench

If the maximum width of the trench at the top of the pipe, as specified in
Section 02316 EXCAVATION, TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS,
is exceeded for any reason other than by direction, the Contractor shall
install, at no additional cost to the Government, concrete cradling, pipe
encasement, or other bedding required to support the added load of the
backfill.

3.1.2.4   Jointing

Joints between different pipe materials shall be made as specified, using
approved jointing materials.

3.1.2.5   Handling and Storage

Pipe, fittings and joint material shall be handled and stored in accordance
with the manufacturer's recommendations.  Storage facilities for plastic
pipe, fittings, joint materials and solvents shall be classified and marked
in accordance with NFPA 704, with classification as indicated in NFPA 49 and
NFPA 325-1.

3.1.3   Leakage Tests

Lines shall be tested for leakage by low pressure air testing, infiltration
tests or exfiltration tests, as appropriate.  Low pressure air testing for
vitrified clay pipes shall be as prescribed in ASTM C 828.  Low pressure air
testing for concrete pipes shall be as prescribed in ASTM C 828.  Low
pressure air testing for PVC pipe shall be as prescribed in UBPPA UNI-B-6.
Low pressure air testing procedures for other pipe materials shall use the
pressures and testing times prescribed in ASTM C 828 and ASTM C 924M, after
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consultation with the pipe manufacturer.  Prior to infiltration or
exfiltration tests, the trench shall be backfilled up to at least the lower
half of the pipe.  If required, sufficient additional backfill shall be
placed to prevent pipe movement during testing, leaving the joints uncovered
to permit inspection.  Visible leaks encountered shall be corrected
regardless of leakage test results.  When the water table is 600 mm  or more
above the top of the pipe at the upper end of the pipeline section to be
tested, infiltration shall be measured using a suitable weir or other device
acceptable to the Contracting Officer.  When the Contracting Officer
determines that infiltration cannot be properly tested, an exfiltration test
shall be made by filling the line to be tested with water so that a head of
at least 600 mm  is provided above both the water table and the top of the
pipe at the upper end of the pipeline to be tested.  The filled line shall
be allowed to stand until the pipe has reached its maximum absorption, but
not less than 4 hours.  After absorption, the head shall be re-established.
The amount of water required to maintain this water level during a 2-hour
test period shall be measured. Leakage as measured by either the
infiltration test or exfiltration test shall not exceed 94 L per 1 mm
diameter per km of pipeline per day.  When leakage exceeds the maximum
amount specified, satisfactory correction shall be made and retesting
accomplished.  Testing, correction, and retesting shall be made at no
additional cost to the Government.

3.1.4   Test for Deflection

When flexible pipe is used, a deflection test shall be made on the entire
length of the installed pipeline not less than 30 days after the completion
of all work including the leakage test, backfill, and placement of any fill,
grading, paving, concrete, or superimposed loads.  Deflection shall be
determined by use of a deflection device or by use of a spherical,
spheroidal, or elliptical ball, a cylinder, or circular sections fused to a
common shaft.  The ball, cylinder, or circular sections shall have a
diameter, or minor diameter as applicable, of 92.5 percent of the inside
diameter of the pipe.  A tolerance of plus 0.5 percent will be permitted.
The ball, cylinder, or circular sections shall be of a homogeneous material
throughout, shall have a density greater than 1.0 as related to water at 4.0
degrees C (39.2 degrees F), and shall have a surface brinell hardness of not
less than 150.  The device shall be center bored and through bolted with a 6
mm (1/4 inch) minimum diameter steel shaft having a yield strength of 480
MPa (70,000 psi) or more, with eyes at each end for attaching pulling
cables.  The eye shall be suitably backed with flange or heavy washer; a
pull exerted on the opposite end of the shaft shall produce compression
throughout the remote end of the ball, cylinder or circular section.
Circular sections shall be spaced so that the distance from the external
faces of the front and back sections shall equal or exceed the diameter of
the circular section.  Failure of the ball, cylinder, or circular section to
pass freely through a pipe run, either by being pulled through or by being
flushed through with water, shall be cause for rejection of that run.  When
a deflection device is used for the test in lieu of the ball, cylinder, or
circular sections described, such device shall be approved prior to use.
The device shall be sensitive to 1.0 percent of the diameter of the pipe
being measured and shall be accurate to 1.0 percent of the indicated
dimension.  Installed pipe showing deflections greater than 7.5 percent of
the normal diameter of the pipe, shall be retested by a run from the
opposite direction.  If the retest also fails, the suspect pipe shall be
replaced at no cost to the Government.
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3.2   CONCRETE CRADLE AND ENCASEMENT

The pipe shall be supported on a concrete cradle, or encased in concrete
where indicated or directed.

3.3   INSTALLATION OF WYE BRANCHES

Wye branches shall be installed where sewer connections are indicated or
where directed.  Cutting into piping for connections shall not be done
except in special approved cases.  When the connecting pipe cannot be
adequately supported on undisturbed earth or tamped backfill, the pipe shall
be encased in concrete backfill or supported on a concrete cradle as
directed.  Concrete required because of conditions resulting from faulty
construction methods or negligence by the Contractor shall be installed at
no additional cost to the Government.  The installation of wye branches in
an existing sewer shall be made by a method which does not damage the
integrity of the existing sewer.  One acceptable method consists of removing
one pipe section, breaking off the upper half of the bell of the next lower
section and half of the running bell of wye section.  After placing the new
section, it shall be rotated so that the broken half of the bell will be at
the bottom.  The two joints shall then be made with joint packing and cement
mortar.

3.4   MANHOLE DETAILS

3.4.1   General Requirements

Manholes shall be constructed of prefabricated plastic, concrete, or precast
concrete manhole sections.  The invert channels shall be smooth and
semicircular in shape conforming to the inside of the adjacent sewer
section.  Changes in direction of flow shall be made with a smooth curve of
as large a radius as the size of the manhole will permit.  Changes in size
and grade of the channels shall be made gradually and evenly.  The invert
channels shall be formed directly in the concrete of the manhole base, or
shall be built up with brick and mortar, or shall be half tile laid in
concrete, or shall be constructed by laying full section sewer pipe through
the manhole and breaking out the top half after the surrounding concrete has
hardened.  Pipe connections shall be made to manhole using water stops,
standard O-ring joints, special manhole coupling, or shall be made in
accordance with the manufacturer's recommendation.  The Contractor's
proposed method of connection, list of materials selected, and specials
required, shall be approved prior to installation.  The floor of the manhole
outside the channels shall be smooth and shall slope toward the channels not
less than 100 mm per meter  nor more than 200 mm per meter.  Free drop
inside the manholes shall not exceed 500 mm, measured from the invert of the
inlet pipe to the top of the floor of the manhole outside the channels; drop
manholes shall be constructed whenever the free drop would otherwise be
greater than 500 mm.

3.4.2   Steel Ladder Anchorage

Ladder shall be adequately anchored to the wall by means of steel inserts
spaced not more than 1850 mm  apart vertically, and shall be installed to
provide at least 150 mm  of space between the wall and the rungs.  The wall
along the line of the ladder shall be vertical for its entire length.
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3.4.3   Jointing, Plastering and Sealing

Mastic joints between precast rings shall be full-bedded in jointing
compound and shall be smoothed to a uniform surface on both the interior and
exterior of the manhole.  Installation of rubber gasket joints between
precast rings shall be in accordance with the recommendations of the
manufacturer.  Precast rings may also be sealed by the use of extruded rolls
of rubber with mastic adhesive on one side.

3.4.4   Setting of Frames and Covers

Unless otherwise indicated, tops of frames and covers shall be set flush
with finished grade in paved areas or 50 mm  higher than finished grade in
unpaved areas.  Frame and cover assemblies shall be sealed to manhole
sections using external preformed rubber joint seals that meet the
requirements of ASTM D 412 and ASTM D 624, or other methods specified in
paragraph Jointing, Plastering and Sealing, unless otherwise specified.

3.5   CONNECTING TO EXISTING MANHOLES

Pipe connections to existing manholes shall be made so that finish work will
conform as nearly as practicable to the applicable requirements specified
for new manholes, including all necessary concrete work, cutting, and
shaping.  The connection shall be centered on the manhole.  Holes for the
new pipe shall be of sufficient diameter to allow packing cement mortar
around the entire periphery of the pipe but no larger than 1.5 times the
diameter of the pipe.  Cutting the manhole shall be done in a manner that
will cause the least damage to the walls.

3.6   BUILDING CONNECTIONS

Building connections shall include the lines to and connection with the
building waste drainage piping at a point approximately 1.5 m  outside the
building, unless otherwise indicated.  Where building drain piping is not
installed, the Contractor shall terminate the building connections
approximately 1.5 m  from the site of the building at a point and in a
manner designated.

3.7   CLEANOUTS AND OTHER APPURTENANCES

Cleanouts and other appurtenances shall be installed where shown on the
drawings or as directed by the Contracting Officer, and shall conform to the
detail of the drawings.

-- End Of Section --
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SECTION 02552A

PRE-ENGINEERED UNDERGROUND HEAT DISTRIBUTION SYSTEM
08/01

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications are referred to in the text by basic
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AASHTO M 300 (2000) Inorganic Zinc Rich Primer

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI MC96.1 (1982) Temperature Measurement Thermocouples

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 36/A 36M (2000) Carbon Structural Steel

ASTM A 53/A 53M (1999b) Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless

ASTM A 106 (1999el) Seamless Carbon Steel Pipe for High-
Temperature Service

ASTM A 134 (1996) Pipe, Steel, Electric-Fusion (Arc)-
Welded (Sizes NPS 16 and over)

ASTM A 135 (1997c) Electric-Resistance-Welded Steel Pipe

ASTM A 139 (2000) Electric-Fusion (Arc)-Welded Steel
Pipe (NPS 4 and over)

ASTM A 167 (1999) Stainless and Heat-Resisting Chromium-
Nickel Steel Plate, Sheet, and Strip

ASTM A 234/A 234M (2000) Piping Fittings of Wrought Carbon
Steel and Alloy Steel for Moderate and High
Temperature Service

ASTM C 518 (1998)Steady-State Heat Flux Measurements and
Thermal Transmission Properties by Means of
the Heat Flow Meter Apparatus

ASTM C 533 (1995) Calcium Silicate Block and Pipe
Thermal Insulation



PTFL 03-3004 FY 2002 C-17 FLIGHT SIMULATOR FACILITY
MCGUIRE AFB, NEW JERSEY

02552A-2

ASTM C 591 (1994) Unfaced Preformed Rigid Cellular
Polyisocyanurate Thermal Insulation

ASTM D 2310 (1997) Machine-Made "Fiberglass" (Glass-
Fiber-Reinforced Thermosetting-Resin) Pipe

ASTM D 2487 (2000) Classification of Soils for
Engineering Purposes (Unified Soil
Classification System)

ASTM D 2996 (1995) Filament-Wound "Fiberglass" (Glass-
Fiber-Reinforced Thermosetting-Resin) Pipe

ASME INTERNATIONAL (ASME)

ASME B16.9 (1993) Factory-Made Wrought Steel Buttwelding
Fittings

ASME B16.11 (1996) Forged Fittings, Socket-Welding and
Threaded

ASME B31.1 (1998) Power Piping

ASME B40.1 (1991) Gauges - Pressure Indicating Dial Type
- Elastic Element

1.2   DEFINITIONS

The following definitions shall apply to the work.

1.2.1   Pre-engineered System

A complete underground  HTHW heat distribution system including all required
components such as carrier pipes,  and fittings, anchors, pipe supports,
insulation, protective casing, and cathodic protection, for the system
supplied.  The pre-engineered system does not include valve manholes and the
piping and equipment inside the valve manholes.  The pre-engineered system
shall include all piping and components to a point at least 150 mm  inside
the building and valve manhole walls.  The UHDS shall not use any part of
the building or valve manhole structure as an anchor point.

1.2.2   Direct-Buried

A system which is buried, without the need for a field-fabricated protective
enclosure such as a concrete trench or tunnel.

1.2.3   UHDS Types

1.2.3.1   Drainable-Dryable-Testable (DDT) Direct-Buried System

A factory-fabricated system including an air and water-tight outer
protective casing, air space and an insulated carrier pipe.  Drains and
vents are provided at the end plates of the system (in manholes or
buildings).  The drains are normally capped but the caps can be removed to
drain water which may leak into the air space if there is a failure in the
casing or the carrier pipe.  The vents allow water vapor to escape and
provide a tell-tale sign of leakage.
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1.2.3.2   Water Spread Limiting (WSL) Direct-Buried System

A factory fabricated system including an outer protective casing and an
insulated carrier pipe.  The system is fabricated in sections which are
independent from each other; ground water or condensate which leaks from or
into one section cannot travel into the next section.  Field-assembly of the
sections requires no welding as the sections push together and are sealed
with a system of couplings and seals.

1.2.4   UHDS Manufacturer

The UHDS manufacturer is the company responsible for the design and
manufacture of the pre-engineered system.  The UHDS manufacturer directs the
installation of the system and has a representative on the jobsite.

1.2.5   UHDS Manufacturer's Representative

The UHDS manufacturer's representative shall be a person who regularly
performs the duties specified is certified in writing by the UHDS
manufacturer to be technically qualified and experienced in the installation
of the system, and shall be authorized by the manufacturer to make and sign
the daily reports specified.  The UHDS manufacturer's representative shall
be under the direct employ and supervision of the UHDS manufacturer.

1.2.6   Corrosion Engineer

Corrosion engineer refers to a person who by knowledge of the physical
sciences and the principles of engineering and mathematics, acquired by
professional education and related practical experience, is qualified to
engage in the practice of corrosion control.  Such person may be a licensed
professional corrosion engineer or certified as being qualified by the
National Association of Corrosion Engineers (NACE), if such licensing or
certification includes 3 years experience in corrosion control on
underground metallic surfaces of the type under this contract.  NACE
certification shall be technologist, corrosion specialist, or cathodic
protection specialist.  The corrosion engineer shall make at least 3 visits
to the project site.  The first of these visits shall include obtaining soil
resistivity data, acknowledging the type of pipeline coatings to be used and
reporting to the Contractor the type of cathodic protection required.  Once
the submittals are approved and the materials delivered, the corrosion
engineer shall revisit the site to ensure the Contractor understands
installation practices and laying out the components.  The third visit shall
involve testing the installed cathodic protection systems and training
applicable personnel on proper maintenance techniques.  The corrosion
engineer shall supervise, inspect, and test the installation and performance
of the cathodic protection system.

1.3   WORK DESCRIPTION

1.3.1   Scope

The work shall include the design and fabrication; furnishing; installing,
and testing of a direct buried underground  insulated high temperature hot
water supply pipe,  insulated high temperature hot water return pipe
consisting of piping as indicated, cathodic protection system (where
required by this specification), together with fittings and appurtenances
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necessary for a complete and operable system.  Gland type end seals will not
be permitted.  DDT systems with fiberglass casings shall not be provided.

1.3.2   UHDS Design

The UHDS manufacturer shall be responsible for the complete design of the
UHDS, the product to be supplied, fabrication, witnessing installation and
testing of the system within the design parameters established by the
contract drawings and specifications, and in compliance with the detailed
design.  The complete design of the UHDS shall be sealed by a Professional
Engineer in the employ of the UHDS manufacturer.

1.3.3   Contract drawings

The contract drawings accompanying this specification provide information
on:

a.  The size of carrier pipes, approximate length, and site location of
the system.

b.  The routing and elevation of the piping along the route.

c.  Location and design of manholes.

d.  The obstacles that must be avoided along the path.

e.  Location of piping anchors (anchors will be no closer than 1 m  or
further than 1.5 m  from entrance to manholes or buildings) at
manholes and/or buildings.  The UHDS manufacturer shall incorporate
anchors as needed for the system.

f.  Operating pressure and temperature of system.

1.4   SYSTEM REQUIREMENTS

1.4.1   Cathodic Protection

Cathodic protection shall be provided for systems with coated steel casings
in accordance with paragraph Cathodic Protection Installation.

1.4.2   Operating Characteristics

The high temperature hot water supply system shall have an operating
temperature of 204 degrees C and an operating pressure of 2069 kPa.  The
high temperature hot water return system shall have an operating temperature
of up to 38 degrees C below supply temperature and an operating pressure of
up to 345 kPa below supply pressure.  The high temperature hot water supply
system pressure is reduced to approximately 1034 to 1517 kPa and 121 to 165
degrees C during summer.

1.4.3   Rated Characteristics

Thermal expansion calculations shall be computed for the supply and return
piping using the following design characteristics and installation
temperature.  The system design conditions for high temperature hot water
supply and/or return shall be a temperature of 204 degrees C  and a pressure
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of 2069 kPa. For calculation purposes, the installation temperature shall
not be higher than the ambient temperature at the site: 32 degrees C.

1.5   STANDARD PRODUCTS

The designed system and equipment provided for this project shall be of
current production and shall essentially duplicate systems that have been in
satisfactory use for at least 5 years prior to bid opening at 3 locations.
The systems shall have been operated under pressure, temperature and site
characteristics that are equal to or more severe than the operating
conditions in this specification and shall have distributed the same medium.
The system shall be supported by a service organization that can reach the
site after a service call within 2.

1.6   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Heat Distribution System; G.

  A complete description of the design and assembly of the system,
materials of construction and field installation instructions, not
later than 21 days prior to the start of field measurements.
Submittal shall also include sufficient system details to show that
the specified minimum insulation thickness has been met.  A
detailed design layout of the system (plan and elevation views)
showing size, type, elevations and location of each component to be
used in the system, the design and location of anchors, pipe
guides, pipe supports, expansion loops, Z-bends, L-bends, end
seals, leak plates, joint locations, pipe and insulation thickness
and sizes, types, and movements, connection to manhole and building
wall penetrations, and including, if applicable, details of
transition point to aboveground or other type systems.  Also, if
applicable, type and details of the cathodic protection system to
be used.  Detailed design layout drawings shall be stamped by a
registered Professional Engineer.

SD-03 Product Data

Pipe-Stress and System Expansion Calculations; G.

  Pipe-stress and system-expansion calculations for each expansion
compensation elbow using a finite element computer generated 3
dimensional analysis, not later than 7 days after notice to
proceed.  Calculations shall demonstrate that pipe stresses from
temperature changes are within the allowable requirements in ASME
B31.1 and that the anchors and the guides will withstand the
resultant forces.  Detailed design layout drawings shall include
all analysis node points.  As a minimum, computer analysis results
shall include node stresses, forces, moments and displacements.
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Calculations shall be stamped by a registered Professional Engineer
in the employ of the UHDS manufacturer.

Cathodic Protection Installation; G.

  Design life calculations for the cathodic protection system, not
later than 7 days after notice to proceed.  Calculations shall be
stamped by an NACE qualified corrosion engineer.

Thermal Performance Testing; G.

  Manufacturer's data sheets on all UHDS components and the
instrumentation required for thermal performance testing; and data
sheets for all coatings and carrier pipe insulation indicating
thicknesses, 7 days after notice to proceed.

Interruption of Existing Service; G.

  Schedule of proposed outages and interruptions of existing
services, 14 days in advance.

Operational Test; G.

  Schedule of testing, 14 days in advance.

Work Plan; G.

  A proposed schedule of activities indicating when various items
of work and tests are to be carried out and when the representative
of the UHDS manufacturer shall be present at job site, not later
than 7 days after notice to proceed.  A list of characteristics
from the UHDS manufacturer shall be submitted indicating what
defects or damage will necessitate replacement.

Quality Assurance Plan; G.

  Manufacturer's quality assurance plan for fabrication, delivery,
storage, installation and testing of system, not later than 7 days
after notice to proceed.

Tests; G.

  A proposed test procedure and proposed samples of test data
sheets for each required test, 30 days prior to the proposed test
date.  The procedure shall contain a complete description of the
proposed test with calibration curves or test results furnished by
an independent testing laboratory of each instrument, meter, gauge,
and thermometer to be used in the tests.  The test shall not
commence until the procedure has been approved.

UHDS Manufacturer's Representative Reports; G.

  A daily written report from the representative of the UHDS
manufacturer, whenever the representative is required to be on the
jobsite.

Connecting to Existing Work; G.
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  Changes required to the UHDS design due to interferences or
conflicts, upon realization of interferences or conflicts.

Assembly Test of WSL Systems for  HTHW Service; G.
Assembly Test of WSL Systems for Condensate Return Service; G.

  Test reports in booklet form showing all factory and field tests
performed to prove compliance with the specified performance
criteria, upon completion and testing of the installed system.

UHDS Manufacturer; G.

  Certification stating that the UHDS manufacturer regularly and
currently manufactures direct-buried systems, and that the designs
of the system and equipment to be provided for this project conform
to specification requirements.  This certification shall be an
original signed by a principal officer of the UHDS manufacturer and
shall be submitted at least 2 weeks prior to the start of work.

UHDS Manufacturer's Representative; G.

  A letter from the system manufacturer, at least 2 weeks  prior to
the start of work, listing the experience and training of the
manufacturer's representative.

UHDS Design; G.

  A Certificate of Satisfactory Operation certifying that at least
3 systems installed by the UHDS manufacturer within the previous 5
years are operating satisfactorily, not later than 7 days after
notice to proceed.  The certificate shall indicate the location,
type of system, size of system, point of contact (POC) including
phone number, for information verification.  This certificate of
satisfactory operation shall be an original signed by a principal
officer of the UHDS manufacturer.

Certificate of Compliance; G.

  Upon completion of the work, and before final acceptance, a
notarized statement signed by a principal officer of both the UHDS
manufacturer and the Contractor, certifying that the system has
been installed satisfactorily and in accordance with the contract
drawings, specifications, UHDS manufacturer's detailed design
layout drawings and with the UHDS manufacturer's recommendations.

Testing Firm Qualifications; G.

  A Certificate of Qualification from the independent testing firm
or firms, not later than 7 days after notice to proceed, certifying
that:  weld examination methods and procedures, and the
interpretation of radiographic films will be performed in
accordance with ASME B31.1; the firm intends to utilize the proper
film exposure, techniques, and penetrameter to produce density and
geometric sharpness in sufficient clarity to determine presence of
defects; and that all radiographic films will be reviewed and
interpreted, and reading reports signed, by not less than a
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Certified American Society for Nondestructive Testing Level III
Radiographer.

Welding; G.

  Certification of Acceptability of all welds made in the field,
upon completion of the project.  This certification shall consist
of a letter, signed by an official of the independent testing firm
or firms examining welds, stating that all provisions of this
specification have been complied with, and that all welds inspected
radiographically have met the specified acceptability standards.

SD-10 Operation and Maintenance Data

Heat Distribution System; G.

  Operation and maintenance manual listing routine maintenance
procedures, possible breakdowns and repairs, procedures for
recording conduit temperatures biannually, and troubleshooting
guides, before completion of work.  Manual shall include as-built
piping layout of the system including final elevations.

1.7   SITE CLASSIFICATION

TABLE A
SITE CLASSIFICATION DEFINITION

BASED ON KNOWN UNDERGROUND WATER CONDITIONS

  Site Classification          General Conditions for Classification
  -----------------------------------------------------------------------

  Severe           The water table is expected to be frequently above the
                   bottom of the system and surface water is expected to
                   accumulate and remain for long periods in the soil
                   surrounding the system.

                   OR

                   The water table is expected to be occasionally above
                   the bottom of the system and surface water is expected
                   to accumulate and remain for long periods in the soil
                   surrounding the system.
  -----------------------------------------------------------------------
  Bad              The water table is expected to be occasionally above
                   the bottom of the system and surface water is expected
                   to accumulate and remain for short periods (or not at
                   all) in the soil surrounding the system

                   OR

                   The water table is expected never to be above the
                   bottom of the system but surface water is expected to
                   accumulate and remain for short periods in the soil
                   surrounding the system.
  -----------------------------------------------------------------------
  Moderate         The water table is expected never to be above the
                   bottom of the system but surface water is expected to
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                   accumulate and remain for short periods (or not at
                   all) in the soil surrounding the system.

                   OR

                   The water table is expected never to be above the
                   bottom of the system but surface water is expected to
                   accumulate and remain for brief or occasional periods
                   in the soil surrounding the system.

                   OR

                   The water table is expected never to be above the
                   bottom of the system and surface water is not expected
                   to accumulate or remain in the soil surrounding the
                   system.

TABLE B
SITE CLASSIFICATION CRITERIA

BASED ON SUBSURFACE SOIL INVESTIGATION

 Site         Water             Soil      Terrain       Precipitation
 Classif-     Table             Types                   Rates or
 ication      Level                                     Irrigation
                                                        Practices
                                                        in Area
 ------------------------------------------------------------------------

 SEVERE      Water table         Any        Any         Any
             Within 300 mm
             (1 foot) of
             bottom of system

             OR

             Water table         GC, SC     Any         Any
             Within 1500 mm      CL, CH
             (5 feet) of         OH
             bottom of system
 ------------------------------------------------------------------------
 BAD         Water table         GW, GP,    Any         Any
             Within 1500 mm      SW, SP
             (5 feet) of
             bottom of system

             OR

             No                  GC, SC,    Any         Equivalent to
             groundwater         SW, CH,                75 mm (3 in)
             encountered         OH                     or more in any
                                                        one month or
                                                        500 mm (20 in)
                                                        or more in one
                                                        year.
 ------------------------------------------------------------------------
 MODERATE    No                  GM, SM,     Any        Equivalent to
             groundwater         ML, OL,                75 mm (3 in) or
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             encountered         MH                     more in any one
                                                        month or 500 mm
                                                        (20 in) or more
                                                        in one year.

             OR

             No                  GC, SC,    Any         Equivalent to
             groundwater         CL, CH,    except      less than 75 mm
             encountered         OH         low         (3 in) in any one
                                            areas       month or less than
                                                        500 mm (20 in) in
                                                        one year.

             OR

             No                  GW, GP,    Any         Any
             groundwater         SW, SP
             encountered

             OR

             No                  GM, SM,    Any         Equivalent to
             groundwater         ML, SM,                less than 75 mm
             encountered                                (3 in) in any one
                                                        month or less than
                                                        500 mm (20 in) in
                                                        one year.

Classification of the site conditions for the UHDS shall be based on ASTM D
2487.

PART 2   PRODUCTS

2.1   FACTORY FABRICATED, DIRECT-BURIED DDT SYSTEMS

2.1.1   DDT Steam and High Temperature Hot Water Carrier Pipes

Requirements shall be in accordance with paragraph HEAT DISTRIBUTION PIPING.

2.1.2   DDT Carrier Pipe Insulation

Carrier pipe insulation shall conform to minimum thicknesses and type listed
in Tables 1 and 2 as required for temperature specified under paragraph
Rated Characteristics.

2.1.3   Insulation Banding and Scrim

Stainless steel bands and clips, at least 13 mm  wide, conforming to ASTM A
167 (304 stainless steel), at a maximum spacing of 460 mm  shall be used
over the scrim to secure the insulation onto the carrier pipe; a minimum of
2 bands shall be used for each 1300 mm  section of insulation.  Scrim shall
be vinyl-coated fiberglass with 18 x 16 mesh (number of filaments per 25 mm)
and made of 0.335 mm  diameter vinyl-coated fibrous glass yarn.

2.1.4   Casing
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Casing shall be smooth-wall steel, electric resistance spiral welded,
conforming to ASTM A 134, ASTM A 135, or ASTM A 139 and the values tabulated
below.  Eccentric connectors shall be provided between casing sections as
needed to provide drainage of casing section between manholes and between
manholes and buildings.

         Casing Diameter (mm)     Minimum Thickness (mm)

              150 - 660                6.35
              675 - 900                6.35
              940 - 1050               6.35
              1170                     6.35

2.1.5   Casing End Plates, Vents, and Drains

End plates shall be made of ASTM A 36/A 36M steel, minimum thickness 13 mm
for conduit pipe sizes above 300 mm  and 9.5 mm  for conduit pipe sizes 300
mm  and less.  A 25 mm  ASTM A 53/A 53M, Sch 40, galvanized vent riser pipe
shall be provided on end plate vent opening.  Vent pipe shall extend to top
of manhole and terminate 300 mm  above grade with a 180 degree bend.  A 25
mm  drain shall be provided at the bottom and vent at the top.  Brass plugs
and half coupling, constructed with welded steel and welded to the end
plate, shall be furnished; drains shall be plugged; vents shall not be
plugged.

2.1.6   Air Space

Continuous 25 mm  minimum air space shall be provided between carrier pipe
insulation and casing.

2.1.7   Casing Coating

Coating shall be rated by manufacturer for continuous service for at least
25 years at temperatures of 110 degrees C.  Coating shall be applied in
accordance with the coating manufacturer's instructions, shall be factory
inspected for holidays and repaired as necessary.

2.1.7.1   Fusion-Bonded Epoxy

Casing coating shall be fusion-bonded epoxy, minimum thickness 1 mm.

2.1.7.2   Urethane Elastomer

Coating shall be urethane elastomer, minimum thickness 1 mm.

2.1.8   Coating of End Plates and Conduit Extending into Manholes

End plates and conduit extending into manholes shall be coated with a zinc-
rich coating conforming to AASHTO M 300 Type IA, except that volatile
organic compounds shall not exceed 0.34 kg/L.  The zinc-rich coating shall
be applied in accordance with the coating manufacturer's requirements
including surface preparation.  No additional top coat shall be applied.

2.1.9   Carrier Pipe Guides
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Carrier pipe guides shall be spaced 3 m  on centers maximum, no more than
1.5 m  from pipe ends, with a minimum of 3 guides per elbow section.  Guides
shall be designed to allow thermal expansion without damage, to provide
proper pipe guiding, and to allow horizontal movement in 2 directions as
required at expansion loops and bends.  Design of supports shall permit flow
of water through the support.  Pipe insulation shall extend through the pipe
guides and be protected by steel sleeves.  Design of guides shall negate
metal-to-metal contact between the casing and the carrier pipe.  Insulation
or non-metallic material used to ensure no metal-to-metal contact shall not
be compressed by the weight of the carrier pipe when full of water.

2.1.10   Anchor Plates

Anchor plate shall be ASTM A 36/A 36M steel, welded to carrier pipe and
casing, 13 mm  minimum thickness, with passages for air flow and water
drainage thru the annular air space in the system.  Exterior surface of the
anchor plate shall be coated with the same coating material as the casing.

2.1.11   Field Connection of Casing Sections

Field connection of casing shall be made using a compatible steel section,
welded to casing sections, coated on all surfaces with UHDS manufacturer's
coating field repair compound, and covered with a 1.3 mm  minimum thickness
polyethylene shrink sleeve designed for a service temperature exceeding 80
degrees C.

2.1.12   Manufacturer's Identification

Embossed brass or stainless steel tag, hung by brass or stainless steel
chain at each end of each conduit or insulated piping in the manholes and
buildings, shall be provided.  The tag shall identify UHDS manufacturer's
name, date of installation, Government contract, and manufacturer's project
number.

2.2   FACTORY FABRICATED, DIRECT-BURIED WSL SYSTEM

2.2.1   WSL  High Temperature Hot Water Carrier Pipes

Pipe material requirements shall be in accordance with paragraph HEAT
DISTRIBUTION PIPING.  The pipe shall be steel with the ends machined and
metallized to provide a satisfactory sealing surface for the sealing rings.
The metallizing shall be a high nickel alloy applied to an excess thickness
and then machined to the required OD.

2.2.2   WSL  Carrier Pipes

Carrier piping for condensate return systems shall be steel, schedule 80.
Pipe requirements shall be in accordance with paragraph HEAT DISTRIBUTION
PIPING.  Condensate piping shall not be located in casings which contain any
other piping.

2.2.3   Casing

The casing shall be reinforced thermosetting resin plastic (RTRP) piping
manufactured by the filament winding process.  The casing pipe shall be
wound to meet ASTM D 2310 classification RTRP and ASTM D 2996.  The resin
shall be a polyester isothalic resin.  The outer surface shall be coated
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with a pigmented, protected resin containing a parafinated wax and
ultraviolet inhibitors.  Casing thickness shall be as follows:

    Carrier Pipe Size                  Casing Thickness
    (mm)      (Inches)                 (mm)      (Inches)

     50            2                   5         0.185
     80            3                   5         0.185
    100            4                   5         0.185
    150            6                   6.5       0.250
    200            8                   6.5       0.250
    250           10                   6.5       0.250
    300           12                   6.5       0.250

2.2.4   Pipe Coupling

Coupling shall be of a multi-stage seal designed to accommodate the
expansion and contraction of the system in the coupling.  Couplings shall be
of corrosion resistant materials capable of handling the design
characteristics of the system listed in paragraph Rated Characteristics.
The annular seals and carrier pipe ends shall be specifically designed to
protect the seals and resist abrasion due to lateral loads in the system.

2.2.5   Pipe Coupling

Coupling shall be a single stage seal design to accommodate the expansion
and contraction of the adjacent pipes.  Coupling shall be of corrosion
resistant materials capable of handling the design characteristics of the
system listed in paragraph Rated  Characteristics.  The annular seals and
carrier pipe ends shall be specifically designed to protect the seals and
resist abrasion due to lateral loads in the system.

2.2.6   WSL Carrier Pipe Insulation

Insulation shall conform to minimum thicknesses and type listed for WSL
systems in Tables 1 and 2 as required for temperature in carrier pipe.
Insulation shall consist of an inner layer of high temperature calcium
silicate and an outer layer of polyurethane foam.

2.2.6.1   Calcium Silicate

The calcium silicate insulation shall be a hydrous material satisfactory for
temperatures to 650 degrees C.  Calcium silicate insulation shall conform to
ASTM C 533.  The physical properties shall be as follows:

     a.  Density (dry):  208 kg/cubic meter  (minimum).  Compressive
Strength to produce 5% compression:  1723 kPa  (For 37 mm  thick sample).

     b.  Maximum linear shrinkage after 24 hour soaking period at 650
degrees C:  1.1%

     c.  Maximum Thermal Conductivity k:  k = W/(meter*K).  Where k varies
with temperature as shown:

     Mean Temp     100     200     300     400
     k             0.38    0.41    0.44    0.48
     k(metric)     0.04    0.04    0.04    0.04
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2.2.6.2   Polyurethane Foam for  Condensate Systems

Polyurethane foam shall conform to ASTM C 591.  The polyurethane foam shall
completely fill the annular space between the calcium silicate insulation
and the casing for the steam pipe and between the carrier pipe and the
casing for condensate return system.  Polyurethane foam insulation shall
also meet the following requirements:

a.  Type:  Two component urethane.

b.  Compressive Strength:  172 kPa  parallel to rise (minimum at 50%
compression).

c.  Shrinkage:  None at -1 to 21 degrees C.

d.  Free Rise Density:  32 kg/cubic meter.

e.  Maximum aged k (32 degrees C  90% RH for 72 hours):  0.02 W/mK  at
24 degrees C, when tested in accordance with ASTM C 518.

f.  Minimum Closed Cell Content:  90%

2.2.6.3   Insulation Concentricity

Carrier pipe shall be concentric in relation to the casing pipe.  The
allowable maximum deviation from center line of the carrier pipe shall be
plus or minus 6 mm  at the casing center point and plus or minus 1.5 mm  at
the end seals.

2.2.6.4   Insulated Fittings

Fittings shall be pre-insulated by manufacturer using the same insulation
thickness and casing as the straight sections.

2.2.6.5   Coupling Insulation

The material which locks the bronze coupling in the casing shall be composed
of refractory composite.  The approximate minimum  conductivity of this
material shall be 0.2 W/(m*K) at a mean temperature of 1260 degrees C.

2.2.6.6   Coupling Insulation

The coupling shall be insulated with polyurethane foam as specified.  The
insulation thickness shall be equal to the carrier pipe insulation.  The
coupling shall be encased in the same casing as the pipe.

2.2.7   Manufacturer's Identification

The Contractor shall provide an embossed brass tag hung by a brass chain, or
a stainless steel tag hung by a stainless steel chain, at each end of each
casing or insulated piping in the manholes and buildings.  The tags shall
identify UHDS manufacturer's name and date of installation.

2.2.8   End Seals
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Each preinsulated section of piping shall completely seal the insulation,
providing a permanent water and vapor seal at each end.  Preinsulated
factory fabricated sections of piping modified in the field shall be
provided with an end seal which is equivalent to the end seals furnished
with the preinsulated section of piping.  Tests shall be conducted by the
UHDS manufacturer to demonstrate that casings, couplings and end seals are
capable of resisting penetration of water into the casing and insulation
under rated conditions.  The tests shall be performed on each type of pre-
fabricated system to be furnished, and the test results shall be verified by
an independent testing laboratory.  The steam and condensate return systems
shall be tested and certified in accordance with paragraph Assembly Test of
WSL Systems for Condensate Return Service.

2.2.8.1   End Seals for Steam Service

End seals shall be elastomer-ring type designed and dimensioned to fit in
the annular space between the casing and the carrier pipe.  Tape used for
covering field repair joints shall be multi-polymer alloy film type and
shall be compatible with synthetic elastomeric tape, suitable for cold
application.

2.2.8.2   End Seals for Condensate Return Service

End seals provided shall be one of the following types:

     a.  Carrying the outer casing over tapered pipe insulation ends and
extending it to the carrier pipe.  Sufficient surface bonding area shall be
provided between the casing and the carrier pipe.

     b.  Using specially designed molded caps made of polyethylene or rubber
of standard manufactured thickness.  A minimum 40 mm  surface bonding area
shall be provided between the cap and both the casing and carrier pipe.

     c.  Using elastomer-ring end seals designed and dimensioned to fit in
the annular space between the casing and the carrier pipe.

     d.  Using a waterproof mastic seal vapor barrier over the exposed
insulation ends.

     e.  Shrink sleeves.

2.2.9   Assembly Test of WSL Systems for Steam Service

The tests shall demonstrate that the WSL system will operate successfully
for 25 years under typical operating conditions.  The tests shall be
conducted in both a dry and wet environment.  The WSL system shall be as
described in the manufacturer's brochure.  The testing program described
below shall be conducted at the expense of the WSL system manufacturer.
Tests shall be witnessed and verified by an independent testing laboratory.
The entire pre-insulated test section shall be hydrostatically tested, with
water, to 2600 kPa  (1.5 times the rated pressure) before and after
temperature cycling.  The tests shall be conducted in a dry environment for
60 cycles followed by a test in a wet environment for 60 cycles for a total
of 120 cycles.  The test in the wet environment demonstrates resistance to
ground water infiltration.  All tests shall be conducted on 1 test section
and all testing shall be completed in 1 time period (approximately 6 weeks)



PTFL 03-3004 FY 2002 C-17 FLIGHT SIMULATOR FACILITY
MCGUIRE AFB, NEW JERSEY

02552A-16

and the 120 testing cycles shall be continuous except for weekend time
periods.

2.2.9.1   Apparatus

A curved bottom test tank at least 3.7 m  long, 0.8 m  wide, 0.8 m  deep
shall be used.  The tank shall be fitted with a gasketed and bolted cover to
pressurize the tank to 60 kPa.  The tank shall have a drain at the lowest
point and a vent at the highest point.  Manhole entrance sleeves (i.e. wall
sleeves through the ends of the tank to simulate manhole entries in actual
field conditions) shall be centrally located on each end of the tank.
Auxiliary equipment shall include:  Steam supply with sufficient capacity to
satisfy testing requirements, makeup water tank and pump, and a means for
continuously recording temperatures and pressures at needed locations.
Thermocouples shall be used to record temperatures and pressure at the
following points:

a.  Carrier pipe at tank inlet (in thermowell).

b.  Casing at mid-point in pipe length (on casing).

c.  Casing at anchor point (above FRP overwrap on plate).

d.  Casing at field joint (repair, on casing).

e.  Casing at coupling mid-point (on casing).

f.  End seal flange at coupling (on elastomer).

g.  Outer edge of new end plate (at steel plate and FRP wrap).

h.  Carrier pipe at specimen outlet end (in thermowell).

i.  Interface of calcium-silicate and polyurethane insulations.

j.  Interface of calcium-silicate and polyurethane insulations.

k.  Carrier pipe internal pressure, at inlet to test specimen.

l.  Pressure at test tank.

Surface thermocouples shall be epoxied to the surface of the casing.  The
calibration of the thermocouples shall be checked and recorded prior to
installation and the recorder shall record within 0.06 degree C resolution.

2.2.9.2   Test Section

A 100 mm  steel carrier pipe test section consisting of 8 m  of pre-
insulated pipe meeting specified materials and design requirements shall be
provided.  Approximately 3.7 m  of the test section shall be encased within
the tank as described below.  The test section within the tank shall consist
of an expansion coupling, field repair joint, anchor plate, anchor block and
end seals.  The test section shall be installed (as directed) on at least
280 mm  of firmly tamped sand.  Sand shall surround the casing, and top
surface of the sand shall not be any farther than 100 mm  from the top of
the tank.  The test section shall be anchored to the tank wall at one end
and the building floor at the other end on the portion of the pipe external
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to the tank.  The expansion coupling shall be misaligned by 1.5 degrees in
the horizontal plane.  Sand (118 mL) shall be introduced into the carrier
pipe and disbursed throughout the test loop at startup.

2.2.9.3   Resistance to Water Damage and Joint Leakage

This test shall simulate the operation of the WSL system to assure the
system will provide successful service life thru its expected life span.
The system shall be tested in steam service by cycling for an extended
period of time, as described below.  System performance shall be deemed
successful if there is no joint leakage, deformation of the casing,
deterioration of the end seals, or any other deleterious effects.

     a.  The piping system shall be subjected to 60 cycles of steam
introduced into the system while at ambient temperature 38 degrees C  up to
a temperature of 207 degrees C  (as measured at the core pipe at the tank
inlet and tank outlet) and back to ambient temperature.  The system shall be
held at 207 degrees C  minimum for a minimum of 30 minutes, each cycle.
This cycling shall continue for 60 cycles in dry sand followed by 60 cycles
in a saturated environment.  The reduction in temperature to 38 degrees C
shall occur naturally with no artificial means of cooling used.

     b.  Results shall conform to paragraph Criteria for Satisfactory
Results and Reporting.

2.2.9.4   Resistance to Mechanical or Structural Damage

This test shall simulate loads induced by truck traffic over pipe, which may
occur under actual operating conditions.  This test shall be conducted
commencing with the 41st cycle of the Resistance to Water Damage and Joint
Leakage test and continue through the 60th cycle.  Other aspects of the
Resistance to Water Damage and Joint Leakage test shall continue
simultaneously with this test.

     a.  Apparatus:  Same as for apparatus used in Resistance to Ground
Water Infiltration test with the addition of a 96 kPa  loading device.  A
hydraulic jack shall be used to apply the test pressure against a 500 x 500
mm  plate bearing on the sand directly over the coupling in the tank.

     b.  Procedure:  A steady and constant vertical load of 96 kPa  shall be
applied to the plate for 14 days during the test.  The test section shall be
installed as in the Resistance to Ground Water Infiltration test.  During
the 14 day loading period, steam shall be circulated through the carrier
pipe alternately at ambient and 207 degrees C as in earlier test.

     c.  Results:  Requirements shall be in accordance with paragraph
Criteria for Satisfactory Results and Reporting.

2.2.9.5   Resistance to Ground Water Infiltration

This test shall be the wet environment test conducted during the second 3
weeks (61st to 120th cycles) of the test period to show that the WSL system
will resist the penetration of ground water into the system.

     a.  Apparatus: Same as for basic apparatus used in Resistance to Water
Damage and Joint Leakage phase test, plus the following:
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(1)  One 200 L  water reservoir with a 0 to 206 kPa  pressure gauge
and compressed air connection.

(2)  Provisions to introduce pressurized red dye into the curved
bottom test tank.  The water/dye solution shall be mixed to a
concentration in accordance with the dye manufacturer's
recommendation for maximum detectability.

(3)  One pressure tank with 0 to 206 kPa  static pressure gauge.

     b.  Procedure:  This phase shall start on the 61st cycle and continue
until the 120th cycle.  The test section of pipe shall be the same test
segment used in the previous tests.  The tank cover shall be bolted in place
and the Resistance to Ground Water Infiltration test shall begin.  The
water/dye source shall be attached to the fill fitting and a surge tank
shall be attached to the vent with a tee fitting.  The pressure tank shall
have a 0 to 206 kPa  static pressure gauge attached.  The other branch of
the tee fitting shall employ a shut-off valve.  With the shut-off valve
open, the water/dye mixture shall be admitted into the tank through the fill
fitting until the tank is full and water/dye runs freely from the open
valve.  The valve shall be closed and the filling shall continue until the
pressure reaches 60 kPa.  The tank pressure shall be maintained throughout
the test period.  Steam shall be circulated through the carrier pipe and
cycled from ambient to 207 degrees C  as in the previous test.  At the end
of the test, the pressure shall be relieved by opening the vent valve and
the water/dye shall be drained from the tank through the drain fitting.

     c.  Results: Requirements shall be in accordance with paragraph
Criteria for Satisfactory Results and Reporting.

2.2.9.6   Criteria for Satisfactory Results and Reporting

     a.  Reporting:  Logs of times and temperature shall be recorded to
assure compliance with test requirements and procedures.  Complete
photographic documentation of the construction and operation of the test
facility, as well as the piping system components before and after testing,
shall be produced.  Data shall be analyzed to assure complete compliance
with test objectives.

     b.  Drawing:  A drawing showing details of the test apparatus and test
specimen shall be provided.

     c.  For the Resistance to Water Damage and Joint Leakage test:  Joints
and end seals shall be removed for examination, immediately upon completion
of all test cycles.  Successful results shall show that steam has not leaked
out of the carrier pipe and that the components show no signs of
deterioration.

     d.  For the Resistance to Mechanical or Structural Damage test:  The
loading shall not have been sufficient to allow the casing to be damaged or
deformed enough to impair functioning of the system.  The casing shall not
be ruptured or deformed more than 25 mm in any direction.  Casing sections
with pipe anchors shall not fail.

     e.  For the Resistance to Ground Water Infiltration test:
Determination shall be made to ascertain whether or not the water/dye
solution has entered the insulation.  This shall be observed by removing and
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inspecting all joints and seals for dye penetration at the end of the test.
Results will be deemed successful if no solution is evident in the
insulation.

     f.  Evidence of Test Results:  After completion of all tests, the test
apparatus shall be dismantled for visual inspection of all critical
components subjected to the heat cycling, water infiltration and loading
tests.  All parts will be examined thoroughly for any detrimental affects.
Examinations identified shall be conducted.  Log sheets, test data and color
photographs shall be kept on file and made available as required to document
and substantiate compliance to the test requirements.

     g.  Report:  A report from the independent testing agency shall be
submitted.  The report shall include the laboratory analysis of the
condition of the test section and shall attest that the testing conditions
were followed.

2.2.10   Assembly Test of WSL Systems for Condensate Return Service

Testing and certification procedures by an independent testing laboratory
shall demonstrate that casings and end seals are capable of resisting
penetration of water into the casing and insulation.  The test shall be
performed on the type of prefabricated system to be furnished.  If more than
1 type of prefabricated system is to be used, the tests shall be performed
on each type.  The test shall consist of hot and cold cycle testing followed
by immersion in a water filled chamber with a head pressure.  The hot and
cold cycle testing shall consist of 14 days of temperature cycling.  A fluid
with a temperature of 5 degrees C shall circulate through the carrier pipe
alternating every 24 hours with a fluid with a temperature of 95 degrees C
circulating through the carrier pipe for a low temperature hot water or dual
temperature service or 24 degrees  for a chilled water service.  While the
hot and cold cycle test is being performed, the test sample shall be either
buried or encased in dry bedding sand with a minimum of 300 mm  of sand all
around the test sample.  The carrier pipe size of the test sample shall be
75 mm  in diameter and shall be restrained during the test period.  The
insulation thickness shall not exceed the maximum thickness provided for the
piping in the project.  Transition time for temperature cycle testing shall
not exceed 15 minutes in going from cold to hot and 30 minutes in going from
hot to cold.  The fluid in the carrier pipe may be water, oil or heat
transfer fluid.  Following the hot and cold cycling test, the test sample
shall be immersed in a water filled chamber.  The pressure on the highest
point of the test sample shall not be less than 60 kPa  subjected over the
entire length of the 2.4 m  test sample of prefabricated pipe.  The water
shall contain a dye penetrant, which shall be used to check for end seal
leakage.  The pressure in the chamber shall be held for not less than 48
hours.  Upon completion of this pressure test, the test sample shall be cut
open.  With the use of a light that will readily show the presence of the
dye that was in the water, the test sample shall be inspected.  Evidence of
the dye inside the test sample shall indicate that the end seal is not
acceptable and cannot be certified.

2.3   PIPE INSULATION TYPE AND MINIMUM THICKNESS

All types of specified insulation shall conform to EPA requirements in
accordance with Section 01670 RECYCLED / RECOVERED MATERIALS.  Materials
containing asbestos will not be permitted.  The minimum thickness of
insulation for the heat distribution system shall be in accordance with



PTFL 03-3004 FY 2002 C-17 FLIGHT SIMULATOR FACILITY
MCGUIRE AFB, NEW JERSEY

02552A-20

Tables 1 and 2 in which the insulations listed have passed the 96 hour
boiling water test.

TABLE 1
MINIMUM PIPE INSULATION THICKNESS (mm)

For Steam (100 to 2.800 kPa (gage)) and High Temperature
Hot Water Supply and Return (120 to 230 degrees C).

              INSULATIONS                             INSULATIONS
      For Drainable/Dryable Systems      For other Pre-Engineered Systems

  Nominal   Paroc   Epitherm   Kaylo-10          Calcium             WSL
  Pipe              Delta      Thermo-12         Silicate        Polyurethane
  Diameter                     Super
  (mm)                         Caltemp
 -------------------------------------------------------------------------

     25       50      63         100                 N/A             N/A
     40       50      63         100                 N/A             N/A
     50       63      85         110                 N/A             N/A
     65       63      85         110                 N/A             N/A
     80       75     100         125                  25             +31
    100       75     100         125                  25             +31
    125       75     100         125                 N/A             N/A
    150       85     110         135                  35             +34
    200       85     110         135                  50             +30
    250      100     125         150                  63             +33
    300      100     125         150                  50             +32
    350      100     125         150                 N/A             N/A
    400      100     125         150                 N/A             N/A
    450      100     125         150                 N/A             N/A

TABLE 2
MINIMUM PIPE INSULATION THICKNESS (mm)

CONDENSATE RETURN
HIGH TEMPERATURE HOT WATER RETURN SYSTEM

  Nominal    Paroc     Epitherm     Kaylo-10            Polyurethane
  Pipe                              Thermo-12
  Diameter                          Super
  (mm)                              Caltemp
 ------------------------------------------------------------------

       25     35         50            75                  N/A
       40     35         50            75                  N/A
       50     35         50            75                   19
       65     35         50            75                  N/A
       80     50         63            85                   26
      100     50         63            85                   26
      125     50         63            85                  N/A
      150     63         76           110                   30
      200     63         76           110                  N/A
      250     76        100           125                  N/A
      300     76        100           125                  N/A
      350     76        100           125                  N/A
      400     76        100           125                  N/A
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      450     76        100           125                  N/A

2.4   HEAT DISTRIBUTION PIPING

2.4.1   Steam and High Temperature Hot Water Pipe

Pipe material shall be steel; seamless ASTM A 53/A 53M, Grade B or ASTM A
106, Grade B; or electric resistance welded ASTM A 53/A 53M, Grade B;
Schedule 40.  Standard weight will be permitted for pipe sizes 300 mm  and
above.  ASTM A 53/A 53M, Type F furnace butt welded pipe will not be
allowed.  Joints will not be allowed in the factory fabricated straight
section of the carrier pipe.  Factory fabricated piping sections, as part of
an expansion loop or bend, shall have all welded joints 100%
radiographically inspected in accordance with ASME B31.1.  Radiographs shall
be reviewed and interpreted by a Certified American Society for
Nondestructive Testing (ASNT) Level III radiographer, employed by the
testing firm, who shall sign the reading report.

2.4.1.1   Joints

Joints shall be butt-weld except socket-weld joints will be permitted for
pipe sizes 50 mm  and smaller.  Dye penetrant may be used in place of 100%
radiographic inspection for pipe sizes 50 mm  and below.  Location and
elevation of all field joints shall be indicated on detailed design layout
drawings.  Split-ring welding rings may be used.

2.4.2   Fittings

Welds in factory fittings shall be radiographically inspected.  Radiographs
shall be reviewed and interpreted by a Certified ASNT Level III
radiographer, employed by the testing firm, who shall sign the reading
report.  The Contracting Officer may review all inspection records, and if
any welds inspected are found unacceptable in accordance with ASME B31.1,
the fitting shall be removed, replaced, and radiographically reexamined at
no cost to the Government.

2.4.2.1   Butt-Welded

Fittings shall be steel; ASTM A 234/A 234M, Grade B or ASME B16.9, same
schedule as adjoining pipe.  Elbows shall be long radius unless otherwise
indicated.  Tees shall be full size or reducing as required, having interior
surfaces smoothly contoured.  Split-ring welding rings may be used.

2.4.2.2   Socket-Welded

Fittings shall be forged steel ASME B16.11; 13,800 kPa  class shall be used
for pipe sizes 50 mm  and below.  Dye penetrant inspection may be used in
lieu of radiographic inspection of welded fittings for pipe sizes 50 mm  and
below.

2.5   EXPANSION LOOPS AND BENDS

Stresses shall be less than the maximum allowable stress from the Power
Piping Code (ASME B31.1).  Detailed design layout drawings and stress and
anchor force calculations shall be provided for all loops and bends.
Locations of all anchors, guides and supports shall be shown.  The
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calculations shall be based on design characteristics (pressures and
temperatures) specified for both the supply and return lines.

PART 3   EXECUTION

3.1   GENERAL REQUIREMENTS

3.1.1   Interruption of Existing Service

The Contractor shall arrange, phase and perform work and provide temporary
facilities, materials, equipment, and connections to utilities, to ensure
adequate heat distribution service for existing installations at all times.
Only necessary interruptions required for making connections will be
permitted, and only at times when approval is obtained from the Contracting
Officer.

3.1.2   Grading

Unless otherwise shown on the contract drawings or the detailed design
layout drawings, steam/condensate and high temperature hot water
supply/return lines shall be graded uniformly downward not less than 40 mm
in 10 meters  to the lower point of entry between manholes and/or building
entries.

3.1.3   Connecting to Existing Work

New work shall be connected to existing work in a neat and workmanlike
manner.  Connections shall be made only in manholes.  Where an existing
structure must be cut or existing utilities interfere, such obstructions
shall be bypassed, removed, replaced or relocated, restored and repaired.
Any changes required to the UHDS design as a result of interferences or
conflicts shall be approved by the UHDS designer and the Contracting
Officer.  Work disturbed or damaged shall be replaced to its prior
condition.

3.1.4   Coordination

The location of all items of equipment and work of all trades shall be
coordinated.  Operability and maintainability of the equipment and systems
shall be maintained.

3.1.5   Variations

Any variations from the approved, detailed design layout drawings shall be
submitted to the Contracting Officer for approval.  Variations shall be
signed and sealed by the UHDS manufacturers' professional engineer
responsible for the complete design of the UHDS.

3.1.6   Storage and Handling During Installation

Equipment and material placed on the job shall remain in the custody of the
Contractor until final acceptance whether or not the Contractor has been
reimbursed for the equipment and material by the Government.  The Contractor
shall be solely responsible for the protection of the equipment and material
against damage from any source while stored or during installation.
Materials shall be protected against damage from UV light, and entry of
water and mud, by installing watertight protection on open ends at all
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times.  Sections of the casing or carrier piping found to have been
subjected to full or partial submergence in water (which would allow the
insulation to become wet) shall be immediately replaced.  Materials awaiting
installation shall be covered to protect from UV degradation.

3.2   DEMOLITION

3.2.1   Demolition Procedures

Work shall be performed in accordance with requirements for phasing.  Pipe,
valves, fittings, insulation, and hangers, including the connection to the
structure and any fastenings, shall be removed.  Openings in manhole or
building walls shall be sealed after removal of piping.  Material and
equipment removed shall become the property of the Contractor and shall be
removed from Government property within 1 week and shall not be stored in
operating areas.  Flame cutting shall be performed with adequate fire
protection facilities available as required by safety codes and Contracting
Officer.

3.2.2   Asbestos Removal

Asbestos removal shall conform to Section 13280 ASBESTOS ABATEMENT.

3.3   PIPE, PIPING JOINTS AND FITTINGS

3.3.1   Joint Preparation

Pipe and fittings shall be cleaned inside and outside before and after
assembly.  Dirt, scale, and other foreign matter shall be removed from
inside the piping by use of a pipe swab or pipe pig before connecting pipe
sections, valves, equipment or fittings.  Eccentric connectors shall be used
as needed between casing sections to provide drainage of casing section
between manholes and between manholes and buildings.

3.3.2   Direction Changes

Changes in direction shall be made with factory-built reinforced fittings.
Field-fabricated fittings and miters will not be permitted.

3.4   WELDING

The Contractor shall be responsible for welding quality and shall:

     a.  Conduct tests of the welding procedures used in the work, determine
the suitability of the procedures used, determine that the welds made will
meet the required tests, and determine that the welding operators have the
ability to make sound welds under standard conditions.

     b.  Comply with ASME B31.1.

     c.  Perform all welding operations required for construction and
installation of the heat distribution system.

3.4.1   Qualification of Welders
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Rules of procedure for qualification of all welders and general requirements
for fusion welding shall conform with the applicable portions of ASME B31.1,
and as outlined below.

3.4.2   Examining Welders

The Contractor shall examine each welder to determine the ability of the
welder to meet the required qualifications.  Welders shall be tested for
welds in all positions, including welds with the axis horizontal (not
rolled) and with the axis vertical.  Each welder shall:

     a.  Weld only in positions in which they have qualified.

     b.  Identify welds with the specific code marking signifying name and
number assigned.

3.4.3   Examination Results

The Contractor shall furnish a list of welder's names and corresponding code
markings.  Welders which fail to meet the prescribed welding qualifications
shall be retested.  Welders who fail the second test shall be disqualified
for work on this project.

3.4.4   Beveling

Field and shop bevels shall be done by mechanical means or by flame cutting.
Where beveling is done by flame cutting, surfaces shall be thoroughly
cleaned of scale and oxidation just prior to welding.

3.4.5   Alignment

Split welding rings shall be used for field joints on carrier pipes above 50
mm  to assure proper alignment, complete weld penetration, and prevention of
weld spatter reaching the interior of the pipe.  Field joints 50 mm  and
smaller shall be made with welding sockets.

3.4.6   Erection

Piping shall not be split, bent, flattened, or otherwise damaged before,
during, or after installation.  Where the pipe temperature falls to 0
degrees C  or lower, the pipe shall be heated to approximately 38 degrees C
for a distance of 300 mm  on each side of the weld before welding, and the
weld shall be finished before the pipe cools to 0 degrees C.

3.4.7   Defective Welds

Defective welds shall be replaced and reinspected in accordance with ASME
B31.1.  Repairing defective welds by adding weld material over the defect or
by peening will not be permitted.  Welders responsible for defective welds
shall be tested for qualification.

3.4.8   Electrodes

Electrodes shall be stored in a dry, heated area, and shall be kept free of
moisture and dampness during fabrication operations.  Electrodes that have
lost part of their coating shall not be used.
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3.4.9   Radiographic Testing

An approved independent testing firm regularly engaged in radiographic
testing shall perform radiographic examination of 100% of the field welds in
the carrier piping of direct-buried systems in accordance with ASME B31.1.
The following shall be furnished: a set of films showing each weld
inspected, a reading report evaluating the quality of each weld, and a
location plan showing the physical location where each weld is to be found
in the completed project, prior to installing casing field joints,
backfilling and hydrostatic testing.  All radiographs shall be reviewed and
interpreted by a Certified American Society for Nondestructive Testing Level
III radiographer, employed by the testing firm, who shall sign the reading
report.  The Contracting Officer may review all inspection records, and if
any welds inspected are found unacceptable they shall be removed, rewelded,
and radiographically reexamined at no cost to the Government.

3.5   HEAT DISTRIBUTION SYSTEM INSTALLATION

The UHDS manufacturer's representative shall oversee the delivery, storage,
installation and testing of the system.  Work shall be in accordance with
the requirements specified and with the printed instructions of the
manufacturer.  These specifications shall take precedence over the printed
instructions if conflicts arise.  Printed instructions shall be submitted to
the Contracting Officer prior to system installation.

3.5.1   Verification of Final Elevations

Prior to covering the top of the casing with backfill material, but after
all temporary supports have been removed and initial backfilling of the
conduit system has been accomplished, the Contractor shall measure and
record the elevation of the top of the casing in the trench.  Elevations
shall be taken at every completed field joint, 1/3 points along each pipe
section and top of elbows.  These measurements shall be checked against the
contract drawings and shall confirm that the conduit system has been
installed to the elevations shown on the contract drawings.  Slope shall be
uniform to within 0.1%.  These measurements shall be recorded by the
Contractor, included in the UHDS manufacturer's representative daily report,
and given to the Contracting Officer prior to covering the casing with
backfill material.

3.5.2   Excavation, Trenching, and Backfilling

Excavation, trenching, and backfilling shall be performed as required by the
UHDS manufacturer's design and as specified in Section 02316 EXCAVATION,
TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS.  Pipe shall lay on a 305
mm  minimum sand bed and shall be backfilled with sand on all sides to a
minimum of 150 mm  as measured from outside of casing.  Foundation for
system shall be firm and stable.  Foundation and backfill shall be free from
rocks or substances which could damage the system coating.  Concrete anchor
and thrust blocks shall be installed in undisturbed earth.  Backfilling
shall not commence until system has been satisfactorily pressure tested
(both hydrostatic test of carrier and air test of casing).  Minimum depth of
burial to the top of the casing shall be 1 meter.  Maximum depth of burial
to the top of the casing shall be 3 meters.

3.5.3   UHDS Manufacturer's Representative Responsibilities
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The UHDS Manufacturer's representative shall be present at the job site and
witness when the following types of work are being performed:

a.  Inspection and unloading.

b.  Inspection of trench prior to commencing installation of system.

c.  Inspection of concrete anchors and thrust blocks.

d.  Pneumatic and Hydrostatic testing.

e.  Field joint closure work.

f.  Air test of casing.

g.  Holiday test of conduit coating.

h.  Repair of any coating.

i.  Installation of cathodic protection system.

j.  Initial backfill up to 250 mm  above the top of the casing.

k.  Verification of final elevations.  Elevation readings shall be
witnessed and recorded.

l.  Testing of cathodic protection system.

m.  Operational tests.

The UHDS manufacturer's representative shall notify the Contractor
immediately of any problems.  The UHDS manufacturer's representative shall
notify the Contracting Officer of problems requiring immediate action;
otherwise, the daily reports shall note any problems encountered and
indicate the corrective actions taken.

3.5.4   UHDS Manufacturer's Representative Reports

The UHDS manufacturer's representative shall:  prepare and sign a written
daily report; present the original daily report to the Contracting Officer
no later than one working day after it is prepared; and forward 1 copy to
the manufacturer's main office.  The report shall state whether or not the
condition and quality of the materials used and the delivery, storage,
installation and testing of the system are in accordance with the drawings,
specifications, and manufacturer's printed instructions and are satisfactory
in all respects.  When any work connected with the installation is
unsatisfactory, the report shall state what corrective action has been taken
or shall contain the UHDS manufacturer's recommendations for corrective
action.  The report shall identify any condition that could result in an
unsatisfactory installation, including such items as open conduit ends left
in the trench overnight and improper manhole entries.  The daily reports
shall be reviewed, signed and sealed, on a weekly basis, by the registered
engineer responsible for the system design.  Signed and sealed copies of the
daily reports shall be submitted with the payment request.  Requests for
payment will be denied if the weekly review is not accomplished.  Upon
completion of the work and before final acceptance, a notarized Certificate
of Compliance, signed by a principal officer of both the manufacturing and
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the contracting firms, stating that the installation is satisfactory and in
accordance with drawings, specifications, and manufacturer's instructions
shall be delivered to the Contracting Officer.  The UHDS manufacturer shall
retain a copy of all daily reports and the Certificate of Compliance for 5
years after final acceptance of the system by the Government.

3.5.5   Protection

Casing coating shall be protected from damage during unloading, storage,
rigging and installation.  Casing and carrier pipe ends shall be protected
from water intrusion during unloading, storage, rigging and installation.
Piping and accessories shall be protected from damage due to exposure to UV
light.

3.5.6   Defective Material

The UHDS manufacturer's representative shall take prompt action to remove
from the site all damaged or defective material, subject to rejection in
accordance with the quality assurance provisions included in the
manufacturer's submittals and printed instructions, and shall order prompt
replacement of such material.

3.5.7   Cathodic Protection Installation

Provide cathodic protection for all steel casing systems and all buried
exposed metal.  Assume that 25 percent of the exterior of the UHDS is
exposed metal.  Cathodic protection systems shall have a minimum design life
of 25 years.  Dielectric pipe flanges and waterways, and isolation devices
shall be provided at all points necessary.  Test stations at grade shall be
provided on each section of the piping system.  Dielectric waterways shall
have temperature and pressure rating equal to or greater than that specified
for the connecting piping.  Waterways shall have metal connections on both
ends suited to match the connecting piping.  Dielectric waterways shall be
internally lined with an insulator specifically designed to prevent current
flow between dissimilar metals.  Dielectric flanges shall meet the
performance requirements described herein for dielectric waterways.

3.6   TESTS

Leak-tightness of all piping systems shall be demonstrated by performing
pressure tests (hydrostatic, pneumatic) and operational tests.  Heat
distribution system shall be pressure tested in conformance with specified
requirements and printed instructions for the system supplied; tests shall
include carrier piping and casing.  The carrier pipe shall be
hydrostatically tested.  Casings of DDT systems shall be pneumatically
tested.  Casing and end seals of WSL system shall be tested for intrusion of
water into the casing and insulation.

3.6.1   Holiday Testing of Direct-buried System Steel Casings

Entire exterior surface of the casing, including the bottom exterior
surface, shall be tested for faults in coating after installation in trench,
prior to backfilling, using test method and voltage recommended by coating
manufacturer.  If any holidays are found, they shall be repaired and the
coating retested.  System shall not be backfilled until all holidays are
eliminated.
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3.6.2   Pneumatic, Hydrostatic and Operational Tests

Before conducting heat distribution system tests, lines shall be flushed
with high pressure water until discharge shows no foreign matter the
Contracting Officer, and after examining the discharge, stops the flush.

3.6.2.1   Pneumatic Test

The casing of DDT systems shall be pneumatically tested after welding and
before field coating using air as the test medium.  The test pressure shall
be 103 kPa.  Persons not working on the test operations shall be kept out of
the testing area while testing is proceeding.  The test shall be made on the
system as a whole or on sections that can be isolated.  Joints in sections
shall be tested prior to backfilling when trenches must be backfilled before
the completion of other pipeline sections.  The test shall continue for 24
hours from the time of the initial readings to the final readings of
pressure and temperature.  The initial test readings of the instrument shall
not be made for at least 1 hour after the casing has been subjected to the
full test pressure, and neither the initial nor final readings shall be made
at times of rapid changes in atmospheric conditions.  There shall be no
indication of reduction of pressure during the test after corrections have
been made for changes in atmospheric conditions in conformity with the
relationship T(1)P(2) = T(2)P(1), in which T and P denote absolute
temperature and pressure, respectively, and the numbers denote initial (1)
and final (2) readings.  Pressure shall be measured with a pressure gauge
conforming to ASME B40.1.  A throttling type needle valve or a pulsation
dampener and shutoff valve may be included.  The diameter of the face shall
be at least 114 mm  with a measurable range of 0 to 103 kPa  and graduations
of at least 0.5 kPa.  During the test, the entire system shall be completely
isolated from all compressors and other sources of air pressure.  Each joint
shall be tested while under test pressure by means of soap and water or an
equivalent nonflammable solution prior to backfilling or concealing any
work.  All labor, materials and equipment for conducting the tests shall be
furnished by the Contractor and shall be subject to inspection at all times
during the tests.  The Contractor shall maintain proper safety precautions
for air pressure testing at all times during the tests.

3.6.2.2   Hydrostatic Test

Carrier piping shall be tested hydrostatically before insulation is applied
at field joints and shall be proved tight at a pressure 1.5 times the heat
distribution supply pressure for 2 hours.  There shall be no indication of
reduction of pressure during the test.  Pressure shall be measured with a
device calibrated to be read in increments not greater than 1 kPa.

3.6.2.3   Operational Test

Prior to acceptance of the installation, Contractor shall subject system to
operating tests simulating actual operating conditions to demonstrate
satisfactory functional and operating efficiency.  These operating tests
shall cover a period of not less than 6 hours for each portion of system
tested.  Contractor shall submit for approval a schedule of the tests to be
performed.  The contractor shall provide calibrated instruments, equipment,
facilities and labor, at no additional cost to the Government.  When
failures occur, problems shall be repaired and test repeated.
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3.6.3   Deficiencies

Deficiencies discovered shall be corrected at the Contractor's expense.
Major deficiencies, or failure to correct deficiencies, may be considered
cause for rejecting the entire installation.

3.7   VALVE MANHOLES

Valve manholes, piping, and equipment in valve manholes shall be in
accordance with the contract drawings.

3.8   BURIED UTILITY WARNING AND IDENTIFICATION

3.8.1   Plastic Marking Tape

Polyethylene plastic tape manufactured specifically for warning and
identifying buried utility lines shall be supplied and installed.  Tape
shall be buried above the pipe during the trench backfilling operation and
shall be buried approximately 300 mm  below grade.  Tape shall be .  Tape
shall be acid- and alkali-resistant and shall have a minimum strength of 12
MPa  lengthwise and 10.3 MPa  crosswise with an elongation factor of 350
percent.  The tape shall be manufactured with integral wires, foil backing
or other means to enable detection by a metal detector when the tape is
buried up to 1 m  deep.  The metallic core of the tape shall be encased in a
protective jacket or provided with other means to protect it from corrosion.
The tape shall be of a type specifically manufactured for marking and
locating metallic underground utilities.  Tape shall be 150 mm  wide and
printed with a caution and identification of the piping system over the
entire tape length.  Tape shall be yellow with bold black letters.  Tape
color and lettering shall be unaffected by moisture and other substances
contained in the backfill material.

3.9   THERMAL PERFORMANCE TESTING

The equipment and procedures specified shall be used to ensure acceptable
thermal performance of the installed system.  The test results shall be
submitted for approval.  All materials and procedures described for this
test shall be included as deliverables of the construction contract for the
system, unless otherwise noted.

3.9.1   Equipment

3.9.1.1   Casing Temperature Measurement

Before backfilling, and after field joint closures have been welded to the
casing and the coating has been applied and cured, temperature sensors shall
be attached to the exterior of every other field joint closure.  The sensors
shall be attached with epoxy suitable for use at 260 degrees C.  A sensor
shall be adhered with epoxy to the coated casing near the midpoint of every
other pipe section between field joints.  The sensor shall not be located
closer than 1.5 m  from any guide in the interior of the casing.  After the
sensors have been adhered to the casing, 2 complete wraps of duct tape shall
be used to secure and protect the sensor.  The radial position of the
sensors shall be located 45 degrees from the top center of the casing, at
either the 1:30 or 10:30 position, away from the adjacent heat distribution
system pipe if present.  All sensors shall be type T thermocouples in
accordance with ANSI MC96.1 copper constantan 20 gauge thermocouples, made
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from special limits grade thermocouple wire, 0.5 degrees C or 0.4 percent
maximum error, with each conductor insulated and an overall jacket on both
conductors.  Insulation on the thermocouple wires shall be suitable for
service at 260 degrees C.  The thermocouple wire between sensor location and
termination point shall be continuous with no splicing or other connections.
Each sensor shall be shown with a special symbol on the detailed design
layout drawings and shall be identified by a number and/or letter code,
starting from the upstream manhole.

3.9.1.2   Carrier Pipe Temperature Measurement

Carrier pipe temperature shall be measured within the manhole where the
panel box is located.  Carrier pipe temperature shall be measured by a
sensor adhered with epoxy directly to the exterior of the carrier pipe.  All
sensors shall be type T thermocouples in accordance with ANSI MC96.1 copper
constantan 20 gauge thermocouples, made from special limits grade
thermocouple wire, 0.5 degrees C or 0.4 percent maximum error, with each
conductor insulated and an overall jacket on both conductors.  Insulation on
the thermocouple wires shall be suitable for service at 260 degrees C.  The
thermocouple wire between sensor location and termination point shall be
continuous with no splicing or other connections.  The location of this
sensor shall be at either the 1:30 or 10:30 position.  At the location of
the sensor, the carrier pipe shall be insulated with calcium silicate
insulation at least 125 mm  thick.  This insulation shall extend at least
150 mm  on each side of the actual sensor location and shall be clad with an
aluminum jacket.

3.9.1.3   Terminals

The wires from each casing or carrier pipe temperature sensor shall be
extended into the nearest manhole and terminated in a panel box.  The panel
box shall be a NEMA Type 4 waterproof enclosure, of suitable size, mounted
near the top of the manhole at a location near the manhole entrance,
accessible without entrance into the manhole, where possible.  The
termination of the sensor wires shall be with an approved connector of type
OMEGA Miniature Jack Panel (MJP-*-*-T).  The thermocouple jack panel shall
be mounted to the back plate of the panel box.  The temperature sensors
shall be labeled at their termination within the panel box; a drawing
showing the location of each temperature sensor shall be laminated and
attached to the inside of the panel box.  All temperature sensors shall be
verified as operational by an independent laboratory, hired by the
Contractor, after backfilling is complete but before the system is accepted.

3.9.2   Thermal Performance Test

After the system construction is complete, including backfilling, and the
system has reached operating condition for at least 30 days, all of the
temperature sensors shall be read by an independent laboratory with
experience and equipment appropriate for the sensors used.  The temperature
shall be recorded for each sensor.  The temperatures shall be tabulated and
submitted in accordance with specified requirements.  If temperatures exceed
values in Table 3, that portion shall be repaired and temperatures again
measured and recorded.

TABLE 3
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  Carrier Pipe    Carrier Pipe    Acceptable Casing    Acceptable Casing
  Temperat. TP    Temperat. TP    Temperature  TC      Temperature  TC
  (degrees C)     (degrees F)     (degrees C)          (degrees F)
  ----------------------------------------------------------------------

     121               250               43                   110
     135               275               47                   116
     149               300               50                   123
     163               325               54                   129
     177               350               58                   136
     204               400               65                   149
     218               425               68                   155
     232               450               72                   162

The following equations were used to calculate the above values:

T@ <(0.261) X (TP) + 44.3 (for English units)
T, <(0.261) X (TP) + 11.5 (for Metric units)

For carrier pipe temperatures between those given in Table 3, the maximum
acceptable casing temperature may be either interpolated from the values in
Table 3 or calculated using the equations above.

-- End Of Section --
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SECTION 02630A

STORM-DRAINAGE SYSTEM
03/00

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications are referred to in the text by basic
designation only.

ACI INTERNATIONAL (ACI)

ACI 346/346R (1990) Standard Specification for Cast-in-
Place Nonreinforced Concrete Pipe and
Recommendations

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AASHTO HB-16 (1996) Standard Specifications for Highway
Bridges

AASHTO M 167 (1994) Corrugated Steel Structural Plate,
Zinc Coated, for Field Bolted Pipe

AASHTO M 190 (1995) Bituminous Coated Corrugated Metal
Culvert Pipe and Pipe Arches

AASHTO M 198 (1998) Joints for Circular Concrete Sewer and
Culvert Pipe Using Flexible Watertight
Gaskets

AASHTO M 219 (1992; R 1995) Aluminum Alloy Structural
Plate for Field Bolted Conduits

AASHTO M 243 (1996) Field Applied Coating of Corrugated
Metal Structural Plate for Pipe, Pipe-Arches,
and Arches

AASHTO M 294 (1998) Corrugated Polyethylene Pipe, 300- to
1200- mm Diameter

AASHTO MP7 (1997) Corrugated Polyethylene Pipe, 1350 and
1500 mm Diameter

AMERICAN RAILWAY ENGINEERING AND MAINTENANCE-OF-WAY ASSOCIATION
(AREMA)

AREMA Manual (1999) Manual for Railway Engineering (4
Vol.)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
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ASTM A 48M (1994 el) Gray Iron Castings (Metric)

ASTM A 123/A 123M (1997ael) Zinc (Hot-Dip Galvanized) Coatings
on Iron and Steel Products

ASTM A 536 (1999el) Ductile Iron Castings

ASTM A 716 (1995) Ductile Iron Culvert Pipe

ASTM A 742/A 742M (1998) Steel Sheet, Metallic Coated and
Polymer Precoated for Corrugated Steel Pipe

ASTM A 760/A 760M (1997) Corrugated Steel Pipe, Metallic-Coated
for Sewers and Drains

ASTM A 762/A 762M (1998) Corrugated Steel Pipe, Polymer
Precoated for Sewers and Drains

ASTM A 798/A 798M (1997a) Installing Factory-Made Corrugated
Steel Pipe for Sewers and Other Applications

ASTM A 807 (1997) Installing Corrugated Steel Structural
Plate Pipe for Sewers and Other Applications

ASTM A 849 (1997) Post-Applied Coatings, Pavings, and
Linings for Corrugated Steel Sewer and
Drainage Pipe

ASTM A 929/A 929M (1997) Steel Sheet, Metallic-Coated by the
Hot-Dip Process for Corrugated Steel Pipe

ASTM B 26/B 26M (1998) Aluminum-Alloy Sand Castings

ASTM B 745/B 745M (1997) Corrugated Aluminum Pipe for Sewers
and Drains

ASTM C 12 (1998el) Installing Vitrified Clay Pipe Lines

ASTM C 14M (1999) Concrete Sewer, Storm Drain, and
Culvert Pipe (Metric)

ASTM C 32 (1999el) Sewer and Manhole Brick (Made from
Clay or Shale)

ASTM C 55 (1999) Concrete Brick

ASTM C 62 (1997a) Building Brick (Solid Masonry Units
Made from Clay or Shale)

ASTM C 76M (1999a) Reinforced Concrete Culvert, Storm
Drain, and Sewer Pipe (Metric)

ASTM C 139 (1999) Concrete Masonry Units for
Construction of Catch Basins and Manholes
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ASTM C 231 (1997el) Air Content of Freshly Mixed
Concrete by the Pressure Method

ASTM C 270 (1997) Mortar for Unit Masonry

ASTM C 425 (1998b) Compression Joints for Vitrified Clay
Pipe and Fittings

ASTM C 443M (1998) Joints for Circular Concrete Sewer and
Culvert Pipe, Using Rubber Gaskets (Metric)

ASTM C 478M (1997) Precast Reinforced Concrete Manhole
Sections (Metric)

ASTM C 506M (1999) Reinforced Concrete Arch Culvert,
Storm Drain, and Sewer Pipe (Metric)

ASTM C 507M (1999) Reinforced Concrete Elliptical
Culvert, Storm Drain, and Sewer Pipe (Metric)

ASTM C 655 (1995a) Reinforced Concrete D-Load Culvert,
Storm Drain, and Sewer Pipe

ASTM C 700 (1999) Vitrified Clay Pipe, Extra Strength,
Standard Strength, and Perforated

ASTM C 789 (1998) Precast Reinforced Concrete Box
Sections for Culverts, Storm Drains, and
Sewers

ASTM C 828 (1998) Low-Pressure Air Test of Vitrified
Clay Pipe Lines

ASTM C 850 (1998) Precast Reinforced Concrete Box
Sections for Culverts, Storm Drains, and
Sewers with Less Than 2 Ft. of Cover
Subjected to Highway Loadings

ASTM C 877M (1994) External Sealing Bands for Noncircular
Concrete Sewer, Storm Drain, and Culvert Pipe
(Metric)

ASTM C 923 (1998) Resilient Connectors Between
Reinforced Concrete Manhole Structures, Pipes
and Materials

ASTM C 924M (1998) Concrete Pipe Sewer Lines by Low-
Pressure Air Test Method (Metric)

ASTM C 1103M (1994) Joint Acceptance Testing of Installed
Precast Concrete Pipe Sewer Lines (Metric)

ASTM D 1056 (1998) Flexible Cellular Materials - Sponge
or Expanded Rubber
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ASTM D 1171 (1994) Rubber Deterioration - Surface Ozone
Cracking Outdoors or Chamber (Triangular
Specimens)

ASTM D 1557 (1998) Laboratory Compaction Characteristics
of Soil Using Modified Effort (56,000 ft-
lbf/cu. ft. (2,700 kN-m/cu.m.))

ASTM D 1751 (1999) Preformed Expansion Joint Filler for
Concrete Paving and Structural Construction
(Nonextruding and Resilient Bituminous Types)

ASTM D 1752 (1984; R 1996el) Preformed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Paving and Structural Construction

ASTM D 1784 (1999a) Rigid Poly(Vinyl Chloride) (PVC)
Compounds and Chlorinated Poly(Vinyl
Chloride) (CPVC) Compounds

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Place by the Rubber Balloon Method

ASTM D 2321 (1989; R 1995) Underground Installation of
Thermoplastic Pipe for Sewers and Other
Gravity-Flow Applications

ASTM D 2922 (1996el) Density of Soil and Soil-Aggregate
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nuclear Methods (Shallow
Depth)

ASTM D 3034 (1998) Type PSM Poly(Vinyl Chloride) (PVC)
Sewer Pipe and Fittings

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic
Pipes Using Flexible Elastomeric Seals

ASTM D 3350 (1998a) Polyethylene Plastics Pipe and
Fittings Materials

ASTM F 477 (1999) Elastomeric Seals (Gaskets) for
Joining Plastic Pipe

ASTM F 679 (1995) Poly(Vinyl Chloride) (PVC) Large-
Diameter Plastic Gravity Sewer Pipe and
Fittings

ASTM F 714 (1997) Polyethylene (PE) Plastic Pipe (SDR-
PR) Based on Outside Diameter

ASTM F 794 (1999) Poly(Vinyl Chloride) (PVC) Profile
Gravity Sewer Pipe and Fittings Based on
Controlled Inside Diameter
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ASTM F 894 (1998a) Polyethylene (PE) Large Diameter
Profile Wall Sewer and Drain Pipe

ASTM F 949 (1999) Poly(Vinyl Chloride) (PVC) Corrugated
Sewer Pipe with a Smooth Interior and
Fittings

ASTM F 1417 (1992; R 1998) Installation Acceptance of
Plastic Gravity Sewer Lines Using Low-
Pressure Air

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Placing Pipe;

  Printed copies of the manufacturer's recommendations for
installation procedures of the material being placed, prior to
installation.

SD-07 Certificates

Resin Certification; G
Pipeline Testing; G
Hydrostatic Test on Watertight Joints; G
Determination of Density; G
Frame and Cover for Gratings; G

  Certified copies of test reports demonstrating conformance to
applicable pipe specifications, before pipe is installed.
Certification on the ability of frame and cover or gratings to
carry the imposed live load.

1.3   DELIVERY, STORAGE, AND HANDLING

1.3.1   Delivery and Storage

Materials delivered to site shall be inspected for damage, unloaded, and
stored with a minimum of handling.  Materials shall not be stored directly
on the ground.  The inside of pipes and fittings shall be kept free of dirt
and debris.  Before, during, and after installation, plastic pipe and
fittings shall be protected from any environment that would result in damage
or deterioration to the material.  The Contractor shall have a copy of the
manufacturer's instructions available at the construction site at all times
and shall follow these instructions unless directed otherwise by the
Contracting Officer.  Solvents, solvent compounds, lubricants, elastomeric
gaskets, and any similar materials required to install plastic pipe shall be
stored in accordance with the manufacturer's recommendations and shall be
discarded if the storage period exceeds the recommended shelf life.
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Solvents in use shall be discarded when the recommended pot life is
exceeded.

1.3.2   Handling

Materials shall be handled in a manner that ensures delivery to the trench
in sound, undamaged condition.  Pipe shall be carried to the trench, not
dragged.

PART 2   PRODUCTS

2.1   PIPE FOR CULVERTS AND STORM DRAINS

Pipe for storm drains shall be of the sizes indicated and shall conform to
the requirements specified.  Allow NRCP, corrugated HDPE with smooth
interior wall, and fully bituminous coated, fully paved steel as alternate
pipe materials.

2.1.1   Concrete Pipe

ASTM C 76M, Class III .

2.1.2   PVC Pipe

The pipe manufacturer's resin certification, indicating the cell
classification of PVC used to manufacture the pipe, shall be submitted prior
to installation of the pipe.

2.1.2.1   Smooth Wall PVC Pipe

ASTM F 679 produced from PVC certified by the compounder as meeting the
requirements of ASTM D 1784, minimum cell class 12454-B.

2.1.2.2   Corrugated PVC Pipe

ASTM F 949 produced from PVC certified by the compounder as meeting the
requirements of ASTM D 1784, minimum cell class 12454-B.

2.2   DRAINAGE STRUCTURES

2.2.1   Precast Reinforced Concrete Box

For highway loadings with 600 mm  of cover or more or subjected to dead load
only, ASTM C 789; for less than 600 mm  of cover subjected to highway
loading, ASTM C 850.

2.3   MISCELLANEOUS MATERIALS

2.3.1   Concrete

Unless otherwise specified, concrete and reinforced concrete shall conform
to the requirements for 20 MPa  concrete under Section 03300 CAST-IN-PLACE
STRUCTURAL CONCRETE.  The concrete mixture shall have air content by volume
of concrete, based on measurements made immediately after discharge from the
mixer, of 5 to 7 percent when maximum size of coarse aggregate exceeds 37.5
mm.  Air content shall be determined in accordance with ASTM C 231.  The
concrete covering over steel reinforcing shall not be less than 25 mm thick
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for covers and not less than 40 mm  thick for walls and flooring.  Concrete
covering deposited directly against the ground shall have a thickness of at
least 75 mm  between steel and ground.  Expansion-joint filler material
shall conform to ASTM D 1751, or ASTM D 1752, or shall be resin-impregnated
fiberboard conforming to the physical requirements of ASTM D 1752.

2.3.2   Mortar

Mortar for connections to other drainage structures and block construction
shall conform to ASTM C 270, Type M, except that the maximum placement time
shall be 1 hour.  The quantity of water in the mixture shall be sufficient
to produce a stiff workable mortar.  Water shall be clean and free of
harmful acids, alkalies, and organic impurities.  The mortar shall be used
within 30 minutes after the ingredients are mixed with water.  The inside of
the joint shall be wiped clean and finished smooth.  The mortar head on the
outside shall be protected from air and sun with a proper covering until
satisfactorily cured.

2.3.3   Precast Concrete Segmental Blocks

Precast concrete segmental block shall conform to ASTM C 139, not more than
200 mm (8 inches) thick, not less than 200 mm (8 inches) long, and of such
shape that joints can be sealed effectively and bonded with cement mortar.

2.3.4   Precast Reinforced Concrete Manholes

Precast reinforced concrete manholes shall conform to ASTM C 478M.  Joints
between precast concrete risers and tops shall be full-bedded in cement
mortar and shall be smoothed to a uniform surface on both interior and
exterior of the structure made with flexible watertight, rubber-type gaskets
meeting the requirements of paragraph JOINTS.

2.3.5   Frame and Cover for Gratings

Frame and cover for gratings shall be cast gray iron, ASTM A 48M, Class 35B;
cast ductile iron, ASTM A 536, Grade 65-45-12; or cast aluminum, ASTM B 26/B
26M, Alloy 356.OT6.  Weight, shape, size, and waterway openings for grates
and curb inlets shall be as indicated on the plans.

2.3.6   Joints

2.3.6.1   Flexible Watertight Joints

a.  Materials:  Flexible watertight joints shall be made with plastic
or rubber-type gaskets for concrete pipe.  The design of joints and
the physical requirements for plastic gaskets shall conform to
AASHTO M 198, and rubber-type gaskets shall conform to ASTM C 443M.
Factory-fabricated resilient joint materials shall conform to ASTM
C 425.  Gaskets shall have not more than one factory-fabricated
splice, except that two factory-fabricated splices of the rubber-
type gasket are permitted if the nominal diameter of the pipe being
gasketed exceeds 1.35 m (54 inches).

b.  Test Requirements:  Watertight joints shall be tested and shall
meet test requirements of paragraph HYDROSTATIC TEST ON WATERTIGHT
JOINTS.  Rubber gaskets shall comply with the oil resistant gasket
requirements of ASTM C 443M.  Certified copies of test results
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shall be delivered to the Contracting Officer before gaskets or
jointing materials are installed.  Alternate types of watertight
joint may be furnished, if specifically approved.

2.3.6.2   Flexible Watertight, Gasketed Joints for Corrugated Steel Pipe

a.  Gaskets:  Rubber O-ring gaskets shall be 21 mm (13/16 inch) in
diameter for pipe diameters of 914 mm (36 inches) or smaller and 22
mm (7/8 inch) in diameter for larger pipe having 13 mm (1/2 inch)
deep end corrugation.  Rubber O-ring gaskets shall be 35 mm (1-3/8
inches) in diameter for pipe having 25 mm (1 inch) deep end
corrugations.  O-rings shall meet the requirements of AASHTO M 198
or ASTM C 443.  Flexible plastic gaskets shall conform to
requirements of AASHTO M 198, Type B.

b.  Connecting Bands:  Connecting bands shall be of the type, size and
sheet thickness of band, and the size of angles, bolts, rods and
lugs as indicated or where not indicated as specified in the
applicable standards or specifications for the pipe.  Exterior
rivet heads in the longitudinal seam under the connecting band
shall be countersunk or the rivets shall be omitted and the seam
welded.  Watertight joints shall be tested and shall meet the test
requirements of paragraph HYDROSTATIC TEST ON WATERTIGHT JOINTS.

2.3.6.3   PVC Plastic Pipes

Joints shall be elastomeric gasket type in accordance with the specification
for the pipe and as recommended by the pipe manufacturer.

2.3.6.4   Corrugated PE Plastic Pipe

Water tight joints shall be made using a PVC or PE coupling and rubber
gaskets as recommended by the pipe manufacturer.  Rubber gaskets shall
conform to ASTM F 477.  Soil tight joints shall conform to the requirements
in AASHTO HB-16, Division II, Section 26.4.2.4. (e) for soil tightness and
shall be as recommended by the pipe manufacturer.

2.4   STEEL LADDER

Steel ladder shall be provided where the depth of the manhole exceeds 3.66 m
(12 feet).  These ladders shall be not less than 406 mm (16 inches) in
width, with 19 mm (3/4 inch) diameter rungs spaced 305 mm (12 inches) apart.
The two stringers shall be a minimum 10 mm (3/8 inch) thick and 63 mm (2-1/2
inches) wide.  Ladders and inserts shall be galvanized after fabrication in
conformance with ASTM A 123/A 123M.

2.5   HYDROSTATIC TEST ON WATERTIGHT JOINTS

2.5.1   Concrete, PVC and PE Pipe

A hydrostatic test shall be made on the watertight joint types as proposed.
Only one sample joint of each type needs testing; however, if the sample
joint fails because of faulty design or workmanship, an additional sample
joint may be tested.  During the test period, gaskets or other jointing
material shall be protected from extreme temperatures which might adversely
affect the performance of such materials.  Performance requirements for
joints in reinforced and nonreinforced concrete pipe shall conform to AASHTO
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M 198 or ASTM C 443M.  Test requirements for joints in PVC and PE plastic
pipe shall conform to ASTM D 3212.

2.5.2   Corrugated Steel Pipe

A hydrostatic test shall be made on the watertight joint system or coupling
band type proposed.  The moment strength required of the joint is expressed
as 15 percent of the calculated moment capacity of the pipe on a transverse
section remote from the joint by the AASHTO HB-16 (Division II, Section 26).
The pipe shall be supported for the hydrostatic test with the joint located
at the point which develops 15 percent of the moment capacity of the pipe
based on the allowable span in meters  for the pipe flowing full or 54,233
Newton meters (40,000 foot-pounds), whichever is less.  Performance
requirements shall be met at an internal hydrostatic pressure of 69 kPa (10
psi) for a 10 minute period for both annular corrugated metal pipe and
helical corrugated metal pipe with factory reformed ends.

PART 3   EXECUTION

3.1   EXCAVATION FOR PIPE CULVERTS, STORM DRAINS, AND DRAINAGE STRUCTURES

Excavation of trenches, and for appurtenances and backfilling for culverts
and storm drains, shall be in accordance with the applicable portions of
Section 02316 "Excavation, Trenching, and Backfilling for Utilities Systems"
and the requirements specified below.

3.2   PLACING PIPE

Each pipe shall be thoroughly examined before being laid; defective or
damaged pipe shall not be used.  Plastic pipe shall be protected from
exposure to direct sunlight prior to laying, if necessary to maintain
adequate pipe stiffness and meet installation deflection requirements.
Pipelines shall be laid to the grades and alignment indicated.  Proper
facilities shall be provided for lowering sections of pipe into trenches.
Pipe shall not be laid in water, and pipe shall not be laid when trench
conditions or weather are unsuitable for such work.  Diversion of drainage
or dewatering of trenches during construction shall be provided as
necessary.  Deflection of installed flexible pipe shall not exceed the
following limits:

                                                   MAXIMUM ALLOWABLE
                 TYPE OF PIPE                        DEFLECTION (%)

    Corrugated Steel                                       5

    Concrete-Lined Corrugated Steel                        3

    Culvert                                                3

    Plastic                                                7.5

Not less than 30 days after the completion of backfilling, the Government
may perform a deflection test on the entire length of installed flexible
pipe using a mandrel or other suitable device.  Installed flexible pipe
showing deflections greater than those indicated above shall be retested by
a run from the opposite direction.  If the retest also fails, the suspect
pipe shall be replaced at no cost to the Government.
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3.2.1   Concrete and PVC Pipe

Laying shall proceed upgrade with spigot ends of bell-and-spigot pipe and
tongue ends of tongue-and-groove pipe pointing in the direction of the flow.

3.2.2   Corrugated PE Pipe

Laying shall be with the separate sections joined firmly on a bed shaped to
line and grade and shall follow manufacturer's recommendations.

3.2.3   Corrugated Metal Pipe and Pipe Arch

Laying shall be with the separate sections joined firmly together, with the
outside laps of circumferential joints pointing upstream, and with
longitudinal laps on the sides.  Fully paved steel pipe or pipe arch shall
have a painted or otherwise applied label inside the pipe or pipe arch
indicating sheet thickness of pipe or pipe arch.  Any unprotected metal in
the joints shall be coated with bituminous material as specified in AASHTO M
190 or AASHTO M 243.  Interior coating shall be protected against damage
from insertion or removal of struts or tie wires.  Lifting lugs shall be
used to facilitate moving pipe without damage to exterior or interior
coatings.  During transportation and installation, pipe or pipe arch and
coupling bands shall be handled with care to preclude damage to the coating,
paving or lining.  Damaged coatings, pavings and linings shall be repaired
in accordance with the manufacturer's recommendations prior to placing
backfill.  Pipe on which coating, paving or lining has been damaged to such
an extent that satisfactory field repairs cannot be made shall be removed
and replaced.

3.2.4   Jacking Pipe Through Fills

Methods of operation and installation for jacking pipe through fills shall
conform to requirements specified in Volume 1, Chapter 1, Part 4 of AREMA
Manual.

3.3   JOINTING

3.3.1   Concrete Pipe

3.3.1.1   Flexible Watertight Joints

Gaskets and jointing materials shall be as recommended by the particular
manufacturer in regard to use of lubricants, cements, adhesives, and other
special installation requirements.  Surfaces to receive lubricants, cements,
or adhesives shall be clean and dry.  Gaskets and jointing materials shall
be affixed to the pipe not more than 24 hours prior to the installation of
the pipe, and shall be protected from the sun, blowing dust, and other
deleterious agents at all times.  Gaskets and jointing materials shall be
inspected before installing the pipe; any loose or improperly affixed
gaskets and jointing materials shall be removed and replaced.  The pipe
shall be aligned with the previously installed pipe, and the joint pushed
home.  If, while the joint is being made the gasket becomes visibly
dislocated the pipe shall be removed and the joint remade.

3.3.2   Corrugated Metal Pipe
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3.3.2.1   Flexible Watertight, Gasketed Joints

Installation shall be as recommended by the gasket manufacturer for use of
lubricants and cements and other special installation requirements.
Connecting bands shall be centered over adjoining sections of pipe, and rods
or bolts placed in position and nuts tightened.  Band Tightening:  The band
shall be tightened evenly, even tension being kept on the rods or bolts, and
the gasket; the gasket shall seat properly in the corrugations.  Watertight
joints shall remain uncovered for a period of time designated, and before
being covered, tightness of the nuts shall be measured with a torque wrench.
If the nut has tended to loosen its grip on the bolts or rods, the nut shall
be retightened with a torque wrench and remain uncovered until a tight,
permanent joint is assured.

3.4   DRAINAGE STRUCTURES

3.4.1   Manholes and Inlets

Construction shall be of reinforced concrete, plain concrete, precast
reinforced concrete, precast concrete segmental blocks, or bituminous coated
corrugated metal; complete with frames and covers or gratings; and with
fixed galvanized steel ladders where indicated.  Pipe studs and junction
chambers of prefabricated corrugated metal manholes shall be fully
bituminous-coated and paved when the connecting branch lines are so treated.
Pipe connections to concrete manholes and inlets shall be made with
flexible, watertight connectors.

3.4.2   Walls and Headwalls

Construction shall be as indicated.

3.5   STEEL LADDER INSTALLATION

Ladder shall be adequately anchored to the wall by means of steel inserts
spaced not more than 1.83 m (6 feet) vertically, and shall be installed to
provide at least 152 mm (6 inches) of space between the wall and the rungs.
The wall along the line of the ladder shall be vertical for its entire
length.

3.6   BACKFILLING

3.6.1   Backfilling Pipe in Trenches

After the pipe has been properly bedded, selected material from excavation
or borrow, at a moisture content that will facilitate compaction, shall be
placed along both sides of pipe in layers not exceeding 150 mm  in compacted
depth.  The backfill shall be brought up evenly on both sides of pipe for
the full length of pipe.  The fill shall be thoroughly compacted under the
haunches of the pipe.  Each layer shall be thoroughly compacted with
mechanical tampers or rammers.  This method of filling and compacting shall
continue until the fill has reached an elevation of at least 300 mm  above
the top of the pipe.  The remainder of the trench shall be backfilled and
compacted by spreading and rolling or compacted by mechanical rammers or
tampers in layers not exceeding 200 millimeters.  Tests for density shall be
made as necessary to ensure conformance to the compaction requirements
specified below.  Where it is necessary, in the opinion of the Contracting
Officer, that sheeting or portions of bracing used be left in place, the
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contract will be adjusted accordingly.  Untreated sheeting shall not be left
in place beneath structures or pavements.

3.6.2   Movement of Construction Machinery

When compacting by rolling or operating heavy equipment parallel with the
pipe, displacement of or injury to the pipe shall be avoided.  Movement of
construction machinery over a culvert or storm drain at any stage of
construction shall be at the Contractor's risk.  Any damaged pipe shall be
repaired or replaced.

3.6.3   Compaction

3.6.3.1   General Requirements

Cohesionless materials include gravels, gravel-sand mixtures, sands, and
gravelly sands.  Cohesive materials include clayey and silty gravels,
gravel-silt mixtures, clayey and silty sands, sand-clay mixtures, clays,
silts, and very fine sands.  When results of compaction tests for moisture-
density relations are recorded on graphs, cohesionless soils will show
straight lines or reverse-shaped moisture-density curves, and cohesive soils
will show normal moisture-density curves.

3.6.3.2   Minimum Density

Backfill over and around the pipe and backfill around and adjacent to
drainage structures shall be compacted at the approved moisture content to
the following applicable minimum density, which will be determined as
specified below.

a.  Under airfield and heliport pavements, paved roads, streets,
parking areas, and similar-use pavements including adjacent
shoulder areas, the density shall be not less than 90 percent of
maximum density for cohesive material and 95 percent of maximum
density for cohesionless material, up to the elevation where
requirements for pavement subgrade materials and compaction shall
control.

b.  Under unpaved or turfed traffic areas, density shall not be less
than 90 percent of maximum density for cohesive material and 95
percent of maximum density for cohesionless material.

c.  Under nontraffic areas, density shall be not less than that of the
surrounding material.

3.7   PIPELINE TESTING

Lines shall be tested for leakage by low pressure air or water testing or
exfiltration tests, as appropriate.  Low pressure air testing for vitrified
clay pipes shall conform to ASTM C 828.  Low pressure air testing for
concrete pipes shall conform to ASTM C 924M.  Low pressure air testing for
plastic pipe shall conform to ASTM F 1417.  Low pressure air testing
procedures for other pipe materials shall use the pressures and testing
times prescribed in ASTM C 828 or ASTM C 924M, after consultation with the
pipe manufacturer.  Testing of individual joints for leakage by low pressure
air or water shall conform to ASTM C 1103M  .  Prior to exfiltration tests,
the trench shall be backfilled up to at least the lower half of the pipe.



PTFL 03-3004 FY 2002 C-17 FLIGHT SIMULATOR FACILITY
MCGUIRE AFB, NEW JERSEY

02630A-13

If required, sufficient additional backfill shall be placed to prevent pipe
movement during testing, leaving the joints uncovered to permit inspection.
Visible leaks encountered shall be corrected regardless of leakage test
results.  When the water table is 600 mm or more above the top of the pipe
at the upper end of the pipeline section to be tested, infiltration shall be
measured using a suitable weir or other device acceptable to the Contracting
Officer.  An exfiltration test shall be made by filling the line to be
tested with water so that a head of at least 600 mm  is provided above both
the water table and the top of the pipe at the upper end of the pipeline to
be tested.  The filled line shall be allowed to stand until the pipe has
reached its maximum absorption, but not less than 4 hours.  After
absorption, the head shall be reestablished.  The amount of water required
to maintain this water level during a 2-hour test period shall be measured.
Leakage as measured by the exfiltration test shall not exceed 60 liters per
mm in diameter per kilometer (250 gallons per inch in diameter per mile) of
pipeline per day.  When leakage exceeds the maximum amount specified,
satisfactory correction shall be made and retesting accomplished.  Testing,
correcting, and retesting shall be made at no additional cost to the
Government.

-- End Of Section --
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SECTION 02721A

SUBBASE COURSES
03/97

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications are referred to in the text by basic
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AASHTO T 180 (1997) Moisture-Density Relations of Soils
Using a 4.54-kg (10-lb) Rammer and an 457-mm
(18-in) Drop

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 29/C 29M (1997) Bulk Density ("Unit Weight") and Voids
in Aggregates

ASTM C 117 (1995) Materials Finer Than 75 micrometer
(No. 200) Sieve in Mineral Aggregates by
Washing

ASTM C 131 (1996) Resistance to Degradation of Small-
Size Coarse Aggregate by Abrasion and Impact
in the Los Angeles Machine

ASTM C 136 (1996) Sieve Analysis of Fine and Coarse
Aggregates

ASTM D 75 (1987; R 1997) Sampling Aggregates

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soils

ASTM D 1556 (1990; R 1996el) Density and Unit Weight of
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1998) Laboratory Compaction Characteristics
of Soil Using Modified Effort (56,000 ft-
lbf/cu. ft. (2,700 kN-m/cu.m.))

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Place by the Rubber Balloon Method

ASTM D 2487 (1998) Classification of Soils for
Engineering Purposes (Unified Soil
Classification System)
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ASTM D 2922 (1996el) Density of Soil and Soil-Aggregate
in Place by Nuclear Methods (Shallow Depth)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nuclear Methods (Shallow
Depth)

ASTM D 4318 (1998) Liquid Limit, Plastic Limit, and
Plasticity Index of Soils

ASTM E 11 (1995) Wire-Cloth Sieves for Testing Purposes

New Jersery DOT (1996) Standard Specifications

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Equipment; G

  List of proposed equipment to be used in performance of
construction work, including descriptive data.

Waybills and Delivery Tickets; G

  Copies of waybills and delivery tickets during the progress of
the work. Certified waybills and delivery tickets for all
aggregates actually used.

SD-06 Test Reports

Sampling and Testing; G

  Copies of initial and in-place test results.

1.3   DEGREE OF COMPACTION

Degree of compaction is a percentage of the maximum density obtained by the
test procedure presented in NJDOT Standard Specifications, Section 301,
Paragraph 301.05.

1.4   SAMPLING AND TESTING

Sampling and testing shall be the responsibility of the Contractor. Sampling
and testing shall be performed by an approved testing laboratory in
accordance with Section 01451 CONTRACTOR QUALITY CONTROL.  Tests shall be
performed at the specified frequency.  No work requiring testing will be
permitted until the testing laboratory has been inspected and approved.  The
materials shall be tested to establish compliance with the specified
requirements.
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1.4.1   Sampling

Samples for laboratory testing shall be taken in conformance with ASTM D 75
and NJDOT Standard Specifications, Section 301, Paragraph 301.05.  When
deemed necessary, the sampling will be observed by the Contracting Officer.

1.4.2   Tests

All tests described below shall follow NJDOT Standard Specifications,
Section 106, Paragraph 106.03 and Section 901, Paragraph 901.19.  If testing
requirements differ between NJDOT Standard Specifications and those listed
below, NJDOT Standard Specifications govern.

1.4.2.1   Sieve Analysis

Sieve analysis shall be made in conformance with ASTM C 117 and ASTM C 136
and ASTM D 422.  Sieves shall conform to ASTM E 11.

1.4.2.2   Liquid Limit and Plasticity Index

Liquid limit and plasticity index shall be determined in accordance with
ASTM D 4318.

1.4.2.3   Moisture-Density Determinations

The maximum density and optimum moisture shall be determined in accordance
with AASHTO T 180, Method D.

1.4.2.4   Density Tests

Density shall be field measured in accordance with ASTM D 2167.

1.4.2.5   Wear Test

Wear tests shall be made on subbase course material in conformance with ASTM
C 131.

1.4.3   Testing Frequency

Frequency pf tests shall follow NJDOT Standard Specifications, Section 901,
paragraph 901.19.

1.4.4   Approval of Material

The source of the material shall be selected 14 days prior to the time the
material will be required in the work.  Approval of the materials will be
based on tests for gradation, liquid limit, and plasticity index performed
on samples taken from the completed and compacted subbase course.

1.5   WEATHER LIMITATIONS

Construction shall be done when the atmospheric temperature is above 2
degrees C.  When the temperature falls below 2 degrees C, the Contractor
shall protect all completed areas by approved methods against detrimental
effects of freezing.  Construction is permitted when termperature is rising
from 2 degrees C and not permitted when the temperature is falling from 4



PTFL 03-3004 FY 2002 C-17 FLIGHT SIMULATOR FACILITY
MCGUIRE AFB, NEW JERSEY

02721A-4

degrees C.  Completed areas damaged by freezing, rainfall, or other weather
conditions shall be corrected to meet specified requirements.

1.6   EQUIPMENT

All plant, equipment, and tools used in the performance of the work will be
subject to approval before the work is started and shall be maintained in
satisfactory working condition at all times.  The equipment shall be
adequate and shall have the capability of producing the required compaction,
meeting grade controls, thickness control, and smoothness requirements as
set forth herein.

PART 2   PRODUCTS

2.1   MATERIALS

2.1.1   Subbase Course

PART 3   EXECUTION

Construction of subbase course shall follow NJDOT Standard Specifications,
Section 301, Paragraphs 301.04 through 301.08.

3.1   OPERATION OF AGGREGATE SOURCES

All clearing, stripping and excavating work involved in the opening or
operation of aggregate sources shall be performed by the Contractor.
Aggregate sources shall be opened to working depth in a manner that produces
excavation faces that are as nearly vertical as practicable for the
materials being excavated.  Materials excavated from aggregate sources shall
be obtained in successive cuts extending through all exposed strata. All
pockets or strata of unsuitable materials overlying or occurring in the
deposit shall be wasted as directed.  The methods of operating aggregate
sources and the processing and blending of the material may be changed or
modified by the Contracting Officer, when necessary, in order to obtain
material conforming to specified requirements.  Upon completion of work,
aggregate sources on Government reservations shall be conditioned to drain
readily, and shall be left in a satisfactory condition.  Aggregate sources
on private lands shall be conditioned in agreement with local laws and
authorities.

3.2   STOCKPILING MATERIAL

Prior to stockpiling of material, storage sites shall be cleared and leveled
by the Contractor.  All materials, including approved material available
from excavation and grading, shall be stockpiled in the manner and at the
locations designated.  Aggregates shall be stockpiled on the cleared and
leveled areas designated by the Contracting Officer so as to prevent
segregation.  Materials obtained from different sources shall be stockpiled
separately.

3.3   PREPARATION OF UNDERLYING MATERIAL

Prior to constructing the subbase course, the underlying course or subgrade
shall be cleaned of all foreign substances.  The surface of the underlying
course or subgrade shall meet specified compaction and surface tolerances.
Ruts, or soft yielding spots, in the underlying courses, subgrade areas
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having inadequate compaction, and deviations of the surface from the
specified requirements, shall be corrected by loosening and removing soft or
unsatisfactory material and by adding approved material, reshaping to line
and grade, and recompacting to specified density requirements.  For
cohesionless underlying courses or subgrades containing sands or gravels, as
defined in ASTM D 2487, the surface shall be stabilized prior to placement
of the subbase course.  Stabilization shall be accomplished by mixing
subbase-course material into the underlying course, and compacting by
approved methods.  The stabilized material shall be considered as part of
the underlying course and shall meet all requirements for the underlying
course.  The finished underlying course shall not be disturbed by traffic or
other operations and shall be maintained by the Contractor in a satisfactory
condition until the subbase course is placed.

3.4   GRADE CONTROL

The finished and completed subbase course shall conform to the lines,
grades, and cross sections shown.  The lines, grades, and cross sections
shown shall be maintained by means of line and grade stakes placed by the
Contractor at the work site.

3.5   MIXING AND PLACING MATERIALS

The materials shall be mixed and placed to obtain uniformity of the subbase
material at the water content specified.  The Contractor shall make such
adjustments in mixing or placing procedures or in equipment as may be
directed to obtain the true grades, to minimize segregation and degradation,
to reduce or accelerate loss or increase of water, and to insure a
satisfactory subbase course.

3.6   LAYER THICKNESS

The compacted thickness of the completed course shall be as indicated.  When
a compacted layer of 150 mm  is specified, the material may be placed in a
single layer; when a compacted thickness of more than 150 mm  is required,
no layer shall exceed 150 mm  nor be less than 75 mm  when compacted.

3.7   COMPACTION

Each layer of the subbase course shall be compacted as specified with
approved compaction equipment.  Water content shall be maintained during the
compaction procedure to within plus or minus 2 percent of optimum water
content, as determined from laboratory tests, as specified in paragraph
SAMPLING AND TESTING.  In all places not accessible to the rollers, the
mixture shall be compacted with hand-operated power tampers.  Compaction
shall continue until each layer is compacted through the full depth to at
least 95 percent of laboratory maximum density.  The Contractor shall make
such adjustments in compacting or finishing procedures as may be directed to
obtain true grades, to minimize segregation and degradation, to reduce or
increase water content, and to ensure a satisfactory subbase course.  Any
materials that are found to be unsatisfactory shall be removed and replaced
with satisfactory material or reworked, as directed, to meet the
requirements of this specification.

3.8   PROOF ROLLING
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Areas designated on the drawings to be proof rolled shall receive an
application of 30 coverages with a heavy pneumatic-tired roller having four
or more tires abreast, each tire loaded to a minimum of 13.6 metric tons
and inflated to a minimum of 1.035 MPa.  A coverage is defined as the
application of one tire print over the designated area.  In the areas
designated, proof rolling shall be applied to the top layer of the subbase
course.  Water content of the top layer of the subbase course shall be
maintained such that the water content is within plus or minus 2 percent of
optimum water content, as determined from laboratory tests, as specified in
paragraph SAMPLING AND TESTING.  Any material in the subbase courses or
underlying materials indicated to be unsatisfactory by the proof rolling
shall be removed, dried, and recompacted, or removed and replaced with
satisfactory materials.

3.9   EDGES

Approved material shall be placed along the edges of the subbase course in
such quantity as will compact to the thickness of the course being
constructed.  When the course is being constructed in two or more layers, at
least a 300 mm  width of the shoulder shall be rolled and compacted
simultaneously with the rolling and compacting of each layer of the subbase
course, as directed.

3.10   SMOOTHNESS TEST

The surface of each layer shall not show deviations in excess of 10 mm  when
tested with a 3.6 m (12 foot) straightedge applied parallel with and at
right angles to the centerline of the area to be paved.  Deviations
exceeding this amount shall be corrected by removing material, replacing
with new material, or reworking existing material and compacting, as
directed.

3.11   THICKNESS CONTROL

The completed thickness of the subbase course shall be in accordance with
the thickness and grade indicated on the drawings.  The thickness of each
course shall be measured at intervals providing at least one measurement for
each 400 square meters  or part thereof of subbase course.  The thickness
measurement shall be made by test holes, at least 75 mm  in diameter through
the course.  The completed subbase course shall not be more than 13 mm
deficient in thickness nor more than 13 mm  above or below the established
grade.  Where any of these tolerances are exceeded, the Contractor shall
correct such areas by scarifying, adding new material of proper gradation or
removing material, and compacting, as directed.  Where the measured
thickness is 13 mm  or more thicker than shown, the course will be
considered as conforming with the specified thickness requirements plus 13
mm.  The average job thickness shall be the average of the job measurements
as specified above but within 6 mm  of the thickness shown.  Testing shall
be performed in the presence of the Contracting Officer or designated
representative.  The areas requiring correction shall be approved by the
Contracting Officer and shall be performed at not additional cost to the
Government.

3.12   MAINTENANCE

The subbase course shall be maintained in a satisfactory condition until
accepted.
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-- End Of Section --
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SECTION 02741A

HOT-MIX ASPHALT (HMA) FOR ROADS
09/99

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications are referred to in the text by basic
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AASHTO MP 1 (1998)Provisional Specification for
Performance Graded Asphalt Binder

AASHTO MP 2 (1998; Interim 1999) Superpave Volumetric Mix
Design

AASHTO TP53 (1998; Interim 1999) Determining Asphalt
Content of Hot Mix Asphalt by the Ignition
Method

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 29/C 29M (1997) Bulk Density ("Unit Weight") and Voids
in Aggregates

ASTM C 88 (1999a) Soundness of Aggregates by Use of
Sodium Sulfate or Magnesium Sulfate

ASTM C 117 (1995) Materials Finer than 75 micrometer
(No. 200) Sieve in Mineral Aggregates by
Washing

ASTM C 131 (1996) Resistance to Degradation of Small-
Size Coarse Aggregate by Abrasion and Impact
in the Los Angeles Machine

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggregates

ASTM C 566 (1997) Evaporable Total Moisture Content of
Aggregate by Drying

ASTM C 1252 (1998) Uncompacted Void Content of Fine
Aggregate (as Influenced by Particle Shape,
Surface Texture, and Grading)

ASTM D 140 (1998) Sampling Bituminous Materials
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ASTM D 242 (1995) Mineral Filler for Bituminous Paving
Mixtures

ASTM D 946 (1999) Penetration-Graded Asphalt Cement for
Use in Pavement Construction

ASTM D 995 (1995b) Mixing Plants for Hot-Mixed, Hot-Laid
Bituminous Paving Mixtures

ASTM D 1461 (1985)) Moisture or Volatile Distillates in
Bituminous Paving Mixtures

ASTM D 1559 (1989) Resistance to Plastic Flow of
Bituminous Mixtures Using Marshall Apparatus

ASTM D 2041 (1995) Theoretical Maximum Specific Gravity
and Density of Bituminous Paving Mixtures

ASTM D 2172 (1995) Quantitative Extraction of Bitumen
from Bituminous Paving Mixtures

ASTM D 2419 (1995) Sand Equivalent Value of Soils and
Fine Aggregate

ASTM D 2489 (1984; R 1994el) Degree of Particle Coating
of Bituminous-Aggregate Mixtures

ASTM D 2726 (1996el) Bulk Specific Gravity and Density of
Non-Absorptive Compacted Bituminous Mixture

ASTM D 2950 (1997) Density of Bituminous Concrete in
Place by Nuclear Method

ASTM D 3381 (1999) Viscosity-Graded Asphalt Cement for
Use in Pavement Construction

ASTM D 3665 (1999) Random Sampling of Construction
Materials

ASTM D 3666 (1998) Minimum Requirements for Agencies
Testing and Inspecting Bituminous Paving
Materials

ASTM D 4125 (1994el)Asphalt Content of Bituminous
Mixtures by the Nuclear Method

ASTM D 4791 (1999) Flat Particles, Elongated Particles,
or Flat and Elongated Particles in Coarse
Aggregate

ASTM D 4867/D 4867M (1996) Effect of Moisture on Asphalt Concrete
Paving Mixtures

ASTM D 5444 (1998) Mechanical Size Analysis of Extracted
Aggregate
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ASTM D 6307 (1998) Asphalt Content of Hot Mix Asphalt by
Ignition Method

ASPHALT INSTITUTE (AI)

AI MS-2 (1997) Mix Design Methods for Asphalt
Concrete and Other Hot-Mix Types

AI MS-22 (1998; 2nd Edition) Construction of Hot-Mix
Asphalt Pavements

CALIFORNIA DEPARTMENT OF TRANSPORTATION (CDT)

CDT Test 526 (1978) Operation of California Profilograph
and Evaluation of Profiles

CORPS OF ENGINEERS (COE)

COE CRD-C 171 (1995) Test Method for Determining Percentage
of Crushed Particles in Aggregate

NEW JERSEY DEPARTMENT OF TRANSPORTATIONOrg

NJDOT (1996) Standard Specifications

1.2   DESCRIPTION OF WORK

The work shall consist of pavement courses composed of mineral aggregate and
asphalt material heated and mixed in a central mixing plant and placed on a
prepared course.  HMA designed and constructed in accordance with this
section shall conform to the lines, grades, thicknesses, and typical cross
sections shown on the drawings.  Each course shall be constructed to the
depth, section, or elevation required by the drawings and shall be rolled,
finished, and approved before the placement of the next course.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Mix Design;

  Proposed JMF.

Contractor Quality Control; G.

  Quality control plan.

Material Acceptance and Percent Payment; G.

  Acceptance test results and pay calculations.
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SD-04 Samples

Asphalt Cement Binder;

  (20 L)( sample for mix design verification.

Aggregates;

  Sufficient materials to produce 90 kg] of blended mixture for mix
design verification.

SD-06 Test Reports

Aggregates; G.
QC Monitoring;

  Aggregate and QC test results.

SD-07 Certificates

Asphalt Cement Binder; G.

  Copies of certified test data.

Testing Laboratory;

  Certification of compliance.

  Plant Scale Calibration Certification

1.4      ASPHALT MIXING PLANT

Plants used for the preparation of hot-mix asphalt shall conform to the
requirements of ASTM D 995 with the following changes:

     a.  Truck Scales.  The asphalt mixture shall be weighed on approved
certified scales at the Contractor's expense.  Scales shall be inspected and
sealed at least annually by an approved calibration laboratory.

     b.  Testing Facilities.  The Contractor shall provide laboratory
facilities at the plant for the use of the Government's acceptance testing
and the Contractor's quality control testing.

     c.  Inspection of Plant.  The Contracting Officer shall have access at
all times, to all areas of the plant for checking adequacy of equipment;
inspecting operation of the plant; verifying weights, proportions, and
material properties; checking the temperatures maintained in the preparation
of the mixtures and for taking samples.  The Contractor shall provide
assistance as requested, for the Government to procure any desired samples.

     d.  Storage Bins.  Use of storage bins for temporary storage of hot-mix
asphalt will be permitted as follows:

            (1) The asphalt mixture may be stored in non-insulated storage
bins for a period of time not exceeding 3 hours.
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            (2) The asphalt mixture may be stored in insulated storage bins
for a period of time not exceeding 8 hours.  The mix drawn from bins shall
meet the same requirements as mix loaded directly into trucks.

1.5      HAULING EQUIPMENT

Trucks used for hauling hot-mix asphalt shall have tight, clean, and smooth
metal beds.  To prevent the mixture from adhering to them, the truck beds
shall be lightly coated with a minimum amount of paraffin oil, lime
solution, or other approved material.  Petroleum based products shall not be
used as a release agent.  Each truck shall have a suitable cover to protect
the mixture from adverse weather.  When necessary to ensure that the mixture
will be delivered to the site at the specified temperature, truck beds shall
be insulated or heated and covers (tarps) shall be securely fastened.

1.6      ASPHALT PAVERS

Asphalt pavers shall be self-propelled, with an activated screed, heated as
necessary, and shall be capable of spreading and finishing courses of hot-
mix asphalt which will meet the specified thickness, smoothness, and grade.
The paver shall have sufficient power to propel itself and the hauling
equipment without adversely affecting the finished surface.

1.6.1      Receiving Hopper

The paver shall have a receiving hopper of sufficient capacity to permit a
uniform spreading operation.  The hopper shall be equipped with a
distribution system to place the mixture uniformly in front of the screed
without segregation.  The screed shall effectively produce a finished
surface of the required evenness and texture without tearing, shoving, or
gouging the mixture.

1.6.2      Automatic Grade Controls

If an automatic grade control device is used, the paver shall be equipped
with a control system capable of automatically maintaining the specified
screed elevation.  The control system shall be automatically actuated from
either a reference line and/or through a system of mechanical sensors or
sensor-directed mechanisms or devices which will maintain the paver screed
at a predetermined transverse slope and at the proper elevation to obtain
the required surface.  The transverse slope controller shall be capable of
maintaining the screed at the desired slope within plus or minus 0.1
percent.  A transverse slope controller shall not be used to control grade.
The controls shall be capable of working in conjunction with any of the
following attachments:

a.  Ski-type device of not less than 9.14 m  in length.

b.  Taut stringline set to grade.

c.  Short ski or shoe for joint matching.

d.  Laser control.

1.7      ROLLERS
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Rollers shall be in good condition and shall be operated at slow speeds to
avoid displacement of the asphalt mixture.  The number, type, and weight of
rollers shall be sufficient to compact the mixture to the required density
while it is still in a workable condition.  Equipment which causes excessive
crushing of the aggregate shall not be used.

1.8      WEATHER LIMITATIONS

The hot-mix asphalt shall not be placed upon a wet surface or when the
surface temperature of the underlying course is less than specified in Table
1.  The temperature requirements may be waived by the Contracting Officer,
if requested; however, all other requirements, including compaction, shall
be met.

Table 1.  Surface Temperature Limitations of Underlying Course

               Mat Thickness, mm                        Degrees C

                 75 or greater                              4

                 Less than 75                               7

PART 2   PRODUCTS

2.1   AGGREGATES

Aggregates shall consist of crushed stone, crushed gravel, crushed slag,
screenings, natural sand and mineral filler, as required.  Fine and coarse
aggregates for bituminous concrete surface and base coarses shall follow
NJDOT Standard Specifications, Section 403.02 and Section 305, Paragraph
305.02 and 305.03, respectively.

2.1.1   Coarse Aggregate

Coarse aggregate shall consist of sound, tough, durable particles, free from
films of material that would prevent thorough coating and bonding with the
asphalt material and free from organic matter and other deleterious
substances.  All individual coarse aggregate sources shall meet the
following requirements:

     a.  The percentage of loss shall not be greater than 40 percent after
500 revolutions when tested in accordance with ASTM C 131.

     b.  The percentage of loss shall not be greater than 18 percent after
five cycles when tested in accordance with ASTM C 88 using magnesium sulfate
.

     c.  At least 75 percent by weight of coarse aggregate shall have at
least two or more fractured faces when tested in accordance with COE CRD-C
171.  Fractured faces shall be produced by crushing.

     d.  The particle shape shall be essentially cubical and the aggregate
shall not contain more than 20% percent, by weight, of flat and elongated
particles (3:1 ratio of maximum to minimum) when tested in accordance with
ASTM D 4791.
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     e.  Slag shall be air-cooled, blast furnace slag, and shall have a
compacted weight of not less than 1200 kg/cubic meter  when tested in
accordance with ASTM C 29/C 29M.

2.1.2   Fine Aggregate

Fine aggregate shall consist of clean, sound, tough, durable particles.  The
aggregate particles shall be free from coatings of clay, silt, or any
objectionable material and shall contain no clay balls.  All individual fine
aggregate sources shall have a sand equivalent value not less than 45 when
tested in accordance with ASTM D 2419.

The fine aggregate portion of the blended aggregate shall have an
uncompacted void content not less than 43.0 percent when tested in
accordance with ASTM C 1252 Method A.

2.1.3   Mineral Filler

Mineral filler shall be nonplastic material meeting the requirements of ASTM
D 242.

2.1.4   Aggregate Gradation

The combined aggregate gradation shall conform to gradations specified in
NJDOT Standard Specifications, Section 403, Paragraph 403.02,  and shall not
vary from the low limit on one sieve to the high limit on the adjacent sieve
or vice versa, but grade uniformly from coarse to fine.

2.2   ASPHALT CEMENT BINDER

Asphalt cement binder shall conform to NJDOT Standard Specifications,
Section 404, Paragraph 404.02 and Section 305, Paragraph 305.02.  Test data
indicating grade certification shall be provided by the supplier at the time
of delivery of each load to the mix plant.  Copies of these certifications
shall be submitted to the Contracting Officer.  The supplier is defined as
the last source of any modification to the binder.  The Contracting Officer
may sample and test the binder at the mix plant at any time before or during
mix production.  Samples for this verification testing shall be obtained by
the Contractor in accordance with ASTM D 140 and in the presence of the
Contracting Officer.  These samples shall be furnished to the Contracting
Officer for the verification testing, which shall be at no cost to the
Contractor.  Samples of the asphalt cement specified shall be submitted for
approval not less than 14 days before start of the test section.

2.3   MIX DESIGN

The Contractor shall develop the mix design.  The asphalt mix shall be
composed of a mixture of well-graded aggregate, mineral filler if required,
and asphalt material.  The aggregate fractions shall be sized, handled in
separate size groups, and combined in such proportions that the resulting
mixture meets the grading requirements of the job mix formula (JMF).  No
hot-mix asphalt for payment shall be produced until a JMF has been approved.
The hot-mix asphalt shall be designed using procedures contained in AI MS-2
and the criteria shown in NJDOT Standard Specifications, Section 404 (for
surface coarse) and Section 305 (for base coarse.  If the Tensile Strength
Ratio (TSR) of the composite mixture, as determined by ASTM D 4867/D 4867M
is less than 75, the aggregates shall be rejected or the asphalt mixture
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treated with an approved anti-stripping agent.  The amount of anti-stripping
agent added shall be sufficient to produce a TSR of not less than 75.  If an
antistrip agent is required, it shall be provided by the Contractor at no
additional cost.  Sufficient materials to produce 90 kg  of blended mixture
shall be provided to the Contracting Officer for verification of mix design
at least 14 days prior to construction of test section.

At the option of the contractor a currently used DOT superpave hot mix may
be used in lieu of developing a new hot mix design study as described
herein.  The superpave volumetric mix shall be designed in accordance with
AASHTO MP 2.

2.3.1   JMF Requirements

The job mix formula shall be submitted in writing by the Contractor for
approval at least 14 days prior to the start of the test section and shall
include as a minimum:

     a.  Percent passing each sieve size.

     b.  Percent of asphalt cement.

     c.  Percent of each aggregate and mineral filler to be used.

     d.  Asphalt viscosity grade, penetration grade, or performance grade.

     e.  Number of blows of hammer per side of molded specimen.

     f.  Laboratory mixing temperature.

     g.  Lab compaction temperature.

     h.  Temperature-viscosity relationship of the asphalt cement.

     i.  Plot of the combined gradation on the 0.45 power gradation chart,
stating the nominal maximum size.

     j.  Graphical plots of stability, flow, air voids, voids in the mineral
aggregate, and unit weight versus asphalt content as shown in AI MS-2.

     k.  Specific gravity and absorption of each aggregate.

     l.  Percent natural sand.

     m.  Percent particles with 2 or more fractured faces (in coarse
aggregate).

     n.  Fine aggregate angularity.

     o.  Percent flat or elongated particles (in coarse aggregate).

     p.  Tensile Strength Ratio(TSR).

     q.  Antistrip agent (if required) and amount.

     r.  List of all modifiers and amount.
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     s.  Percentage and properties (asphalt content, binder properties, and
aggregate properties) of reclaimed asphalt pavement (RAP) in accordance with
paragraph RECYCLED HOT-MIX ASPHALT, if RAP is used.

2.3.2   Adjustments to Field JMF

The Laboratory JMF for each mixture shall be in effect until a new formula
is approved in writing by the Contracting Officer.  Should a change in
sources of any materials be made, a new laboratory jmf design shall be
performed and a new JMF approved before the new material is used.  The
Contractor will be allowed to adjust the Laboratory JMF within the limits
specified below to optimize mix volumetric properties with the approval of
the Contracting Officer.  Adjustments to the Laboratory JMF shall be applied
to the field (plant) established JMF and limited to those values as shown.
Adjustments shall be targeted to produce or nearly produce 4 percent voids
total mix (VTM).

TABLE 4. Field (Plant) Established JMF Tolerances
Sieves         Adjustments (plus or minus), percent

            12.5 mm                     3
            4.75 mm                     3
            2.36 mm                     3
            0.075 mm                    1
            Binder Content              0.4

If adjustments are needed that exceed these limits, a new mix design shall
be developed.  Tolerances given above may permit the aggregate grading to be
outside the limits shown in Table 2; while not desirable, this is
acceptable.

PART 3   EXECUTION

In addition to the specifications below, construction of the asphalt
pavement base and surface coarses shall follow NJDOT Standard
Specifications, Section 404 for surface coarse and Section 305 for base
coarse.

3.1   PREPARATION OF ASPHALT BINDER MATERIAL

The asphalt cement material shall be heated avoiding local overheating and
providing a continuous supply of the asphalt material to the mixer at a
uniform temperature.  The temperature of unmodified asphalts shall be no
more than 160 degrees C  when added to the aggregates.  Modified asphalts
shall be no more than 174 degrees C  when added to the aggregates.

3.2   PREPARATION OF MINERAL AGGREGATE

The aggregate for the mixture shall be heated and dried prior to mixing.  No
damage shall occur to the aggregates due to the maximum temperature and rate
of heating used.  The temperature of the aggregate and mineral filler shall
not exceed 175 degrees C  when the asphalt cement is added.  The temperature
shall not be lower than is required to obtain complete coating and uniform
distribution on the aggregate particles and to provide a mixture of
satisfactory workability.
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3.3   PREPARATION OF HOT-MIX ASPHALT MIXTURE

The aggregates and the asphalt cement shall be weighed or metered and
introduced into the mixer in the amount specified by the JMF.  The combined
materials shall be mixed until the aggregate obtains a uniform coating of
asphalt binder and is thoroughly distributed throughout the mixture.  Wet
mixing time shall be the shortest time that will produce a satisfactory
mixture, but no less than 25 seconds for batch plants.  The wet mixing time
for all plants shall be established by the Contractor, based on the
procedure for determining the percentage of coated particles described in
ASTM D 2489, for each individual plant and for each type of aggregate used.
The wet mixing time will be set to at least achieve 95 percent of coated
particles.  The moisture content of all hot-mix asphalt upon discharge from
the plant shall not exceed 0.5 percent by total weight of mixture as
measured by ASTM D 1461.

3.4   PREPARATION OF THE UNDERLYING SURFACE

Immediately before placing the hot mix asphalt, the underlying course shall
be cleaned of dust and debris.  A prime coat and/or tack coat shall be
applied in accordance with the contract specifications.

3.5   TEST SECTION

Prior to full production, the Contractor shall place a test section for each
JMF used.  The contractor shall construct a test section 75 - 150 m  long
and two paver passes wide placed for two lanes, with a longitudinal cold
joint.  The test section shall be of the same depth as the course which it
represents.  The underlying grade or pavement structure upon which the test
section is to be constructed shall be the same as the remainder of the
course represented by the test section.  The equipment and personnel used in
construction of the test section shall be the same equipment to be used on
the remainder of the course represented by the test section.  The test
section shall be placed as part of the project pavement as approved by the
Contracting Officer.

3.5.1   Sampling and Testing for Test Section

One random sample shall be taken at the plant, triplicate specimens
compacted, and tested for stability, flow, and laboratory air voids.  A
portion of the same sample shall be tested for aggregate gradation and
asphalt content.  Four randomly selected cores shall be taken from the
finished pavement mat, and four from the longitudinal joint, and tested for
density.  Random sampling shall be in accordance with procedures contained
in ASTM D 3665.  The test results shall be within the tolerances specified
by the NJDOT Specifications.  If all test results meet the specified
requirements, the test section shall remain as part of the project pavement.
If test results exceed the tolerances shown, the test section shall be
removed and replaced at no cost to the Government and another test section
shall be constructed.  The test section shall be paid for with the first lot
of paving

Table 5.  Test Section Requirements for Material and Mixture Properties

          Property                             Specification Limit
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  Aggregate Gradation-Percent Passing (Individual Test Result)

     4.75 mm and larger                        JMF plus or minus 8

     2.36, 1.18, 0.60, and 0.30 mm             JMF plus or minus 6

     0.15 and 0.075 mm                         JMF plus or minus 2.0

  Asphalt Content, Percent                     JMF plus or minus 0.5
  (Individual Test Result)

  Laboratory Air Voids, Percent
  (Average of 3 specimens)                     JMF plus or minus 1.0

  VMA, Percent (Average of 3 specimens)        13             minimum

  Stability, newtons (Average of 3 specimens)  4450          minimum

  Flow, 0.25 mm (Average of 3 specimens)       8 - 16

  Mat Density, Percent of Marshall
  (Average of 4 Random Cores)                  97.0 - 100.5

  Joint Density, Percent of Marshall
  (Average of 4 Random Cores)                  95.5 - 100.5

3.5.2   Additional Test Sections

If the initial test section should prove to be unacceptable, the necessary
adjustments to the JMF, plant operation, placing procedures, and/or rolling
procedures shall be made.  A second test section shall then be placed.
Additional test sections, as required, shall be constructed and evaluated
for conformance to the specifications.  Full production shall not begin
until an acceptable section has been constructed and accepted.

3.6   TESTING LABORATORY

The laboratory used to develop the JMF shall meet the requirements of ASTM D
3666.  A certification signed by the manager of the laboratory stating that
it meets these requirements or clearly listing all deficiencies shall be
submitted to the Contracting Officer prior to the start of construction.
The certification shall contain as a minimum:

     a.  Qualifications of personnel; laboratory manager, supervising
technician, and testing technicians.

     b.  A listing of equipment to be used in developing the job mix.

     c.  A copy of the laboratory's quality control system.

     d.  Evidence of participation in the AASHTO Materials Reference
Laboratory (AMRL) program.

3.7   TRANSPORTING AND PLACING

3.7.1   Transporting
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The hot-mix asphalt shall be transported from the mixing plant to the site
in clean, tight vehicles.  Deliveries shall be scheduled so that placing and
compacting of mixture is uniform with minimum stopping and starting of the
paver.  Adequate artificial lighting shall be provided for night placements.
Hauling over freshly placed material will not be permitted until the
material has been compacted as specified, and allowed to cool to 60 degrees
C.  To deliver mix to the paver, the Contractor shall use a material
transfer vehicle which shall be operated to produce continuous forward
motion of the paver.

3.7.2   Placing

The mix shall be placed and compacted at a temperature suitable for
obtaining density, surface smoothness, and other specified requirements.
Upon arrival, the mixture shall be placed to the full width by an asphalt
paver; it shall be struck off in a uniform layer of such depth that, when
the work is completed, it shall have the required thickness and conform to
the grade and contour indicated.  The speed of the paver shall be regulated
to eliminate pulling and tearing of the asphalt mat.  Unless otherwise
permitted, placement of the mixture shall begin along the centerline of a
crowned section or on the high side of areas with a one-way slope.  The
mixture shall be placed in consecutive adjacent strips having a minimum
width of 3 m.  The longitudinal joint in one course shall offset the
longitudinal joint in the course immediately below by at least 300 mm;
however, the joint in the surface course shall be at the centerline of the
pavement.  Transverse joints in one course shall be offset by at least 3 m
from transverse joints in the previous course.  Transverse joints in
adjacent lanes shall be offset a minimum of 3 m.  On isolated areas where
irregularities or unavoidable obstacles make the use of mechanical spreading
and finishing equipment impractical, the mixture may be spread and luted by
hand tools.

3.8   COMPACTION OF MIXTURE

After placing, the mixture shall be thoroughly and uniformly compacted by
rolling.  The surface shall be compacted as soon as possible without causing
displacement, cracking or shoving.  The sequence of rolling operations and
the type of rollers used shall be at the discretion of the Contractor.  The
speed of the roller shall, at all times, be sufficiently slow to avoid
displacement of the hot mixture and be effective in compaction.  Any
displacement occurring as a result of reversing the direction of the roller,
or from any other cause, shall be corrected at once.  Sufficient rollers
shall be furnished to handle the output of the plant.  Rolling shall
continue until the surface is of uniform texture, true to grade and cross
section, and the required field density is obtained.  To prevent adhesion of
the mixture to the roller, the wheels shall be kept properly moistened but
excessive water will not be permitted.  In areas not accessible to the
roller, the mixture shall be thoroughly compacted with hand tampers.  Any
mixture that becomes loose and broken, mixed with dirt, contains check-
cracking, or is in any way defective shall be removed full depth, replaced
with fresh hot mixture and immediately compacted to conform to the
surrounding area.  This work shall be done at the Contractor's expense.
Skin patching will not be allowed.

3.9   JOINTS
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The formation of joints shall be made ensuring a continuous bond between the
courses and to obtain the required density.  All joints shall have the same
texture as other sections of the course and meet the requirements for
smoothness and grade.

3.9.1   Transverse Joints

The roller shall not pass over the unprotected end of the freshly laid
mixture, except when necessary to form a transverse joint.  When necessary
to form a transverse joint, it shall be made by means of placing a bulkhead
or by tapering the course.  The tapered edge shall be cut back to its full
depth and width on a straight line to expose a vertical face prior to
placing material at the joint .  The cutback material shall be removed from
the project.  In both methods, all contact surfaces shall be given a light
tack coat of asphalt material before placing any fresh mixture against the
joint.

3.9.2   Longitudinal Joints

Longitudinal joints which are irregular, damaged, uncompacted, cold (less
than 80 degrees C  at the time of placing adjacent lanes), or otherwise
defective, shall be cut back a minimum of 50 mm  from the edge with a
cutting wheel to expose a clean, sound vertical surface for the full depth
of the course.  All cutback material shall be removed from the project.  All
contact surfaces shall be given a light tack coat of asphalt material prior
to placing any fresh mixture against the joint.  The Contractor will be
allowed to use an alternate method if it can be demonstrated that density,
smoothness, and texture can be met.

3.10   CONTRACTOR QUALITY CONTROL

3.10.1   General Quality Control Requirements

The Contractor shall develop an approved Quality Control Plan.  Hot-mix
asphalt for payment shall not be produced until the quality control plan has
been approved.  The plan shall address all elements which affect the quality
of the pavement including, but not limited to:

a.  Mix Design

b.  Aggregate Grading

c.  Quality of Materials

d.  Stockpile Management

e.  Proportioning

f.  Mixing and Transportation

g.  Mixture Volumetrics

h.  Moisture Content of Mixtures

i.  Placing and Finishing

j.  Joints
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k.  Compaction

l.Surface Smoothness

3.10.2   Testing Laboratory

The Contractor shall provide a fully equipped asphalt laboratory located at
the plant or job site.  The laboratory shall meet the requirements as
required in ASTM D 3666.  The effective working area of the laboratory shall
be a minimum of 14 square meters  with a ceiling height of not less than 2.3
m.  Lighting shall be adequate to illuminate all working areas.  It shall be
equipped with heating and air conditioning units to maintain a temperature
of 24 degrees C plus or minus 2.3 degrees C.  Laboratory facilities shall be
kept clean and all equipment shall be maintained in proper working
condition.  The Contracting Officer shall be permitted unrestricted access
to inspect the Contractor's laboratory facility, to witness quality control
activities, and to perform any check testing desired.  The Contracting
Officer will advise the Contractor in writing of any noted deficiencies
concerning the laboratory facility, equipment, supplies, or testing
personnel and procedures.  When the deficiencies are serious enough to
adversely affect test results, the incorporation of the materials into the
work shall be suspended immediately and will not be permitted to resume
until the deficiencies are corrected.

3.10.3   Quality Control Testing

The Contractor shall perform all quality control tests applicable to these
specifications and as set forth in the Quality Control Program.  The testing
program shall include, but shall not be limited to, tests for the control of
asphalt content, aggregate gradation, temperatures, aggregate moisture,
moisture in the asphalt mixture, laboratory air voids, stability, flow, in-
place density, grade and smoothness.  A Quality Control Testing Plan shall
be developed as part of the Quality Control Program.

3.10.3.1   Asphalt Content

A minimum of two tests to determine asphalt content will be performed per
lot (a lot is defined in paragraph MATERIAL ACCEPTANCE AND PERCENT PAYMENT)
by one of the following methods: the extraction method in accordance with
ASTM D 2172, Method A or B, the ignition method in accordance with the
AASHTO TP53or ASTM D 6307, or the nuclear method in accordance with ASTM D
4125, provided the nuclear gauge is calibrated for the specific mix being
used.  For the extraction method, the weight of ash, as described in ASTM D
2172, shall be determined as part of the first extraction test performed at
the beginning of plant production; and as part of every tenth extraction
test performed thereafter, for the duration of plant production.  The last
weight of ash value obtained shall be used in the calculation of the asphalt
content for the mixture.

3.10.3.2   Gradation

Aggregate gradations shall be determined a minimum of twice per lot from
mechanical analysis of recovered aggregate in accordance with ASTM D 5444.
When asphalt content is determined by the nuclear method, aggregate
gradation shall be determined from hot bin samples on batch plants, or from
the cold feed on drum mix plants.  For batch plants, aggregates shall be
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tested in accordance with ASTM C 136 using actual batch weights to determine
the combined aggregate gradation of the mixture.

3.10.3.3   Temperatures

Temperatures shall be checked at least four times per lot, at necessary
locations, to determine the temperature at the dryer, the asphalt cement in
the storage tank, the asphalt mixture at the plant, and the asphalt mixture
at the job site.

3.10.3.4   Aggregate Moisture

The moisture content of aggregate used for production shall be determined a
minimum of once per lot in accordance with ASTM C 566.

3.10.3.5   Moisture Content of Mixture

The moisture content of the mixture shall be determined at least once per
lot in accordance with ASTM D 1461 or an approved alternate procedure.

3.10.3.6   Laboratory Air Voids, Marshall Stability and Flow

Mixture samples shall be taken at least four times per lot and compacted
into specimens, using 50 blows per side with the Marshall hammer as
described in ASTM D 1559.  After compaction, the laboratory air voids of
each specimen shall be determined, as well as the Marshall stability and
flow.

3.10.3.7   In-Place Density

The Contractor shall conduct any necessary testing to ensure the specified
density is achieved.  A nuclear gauge may be used to monitor pavement
density in accordance with ASTM D 2950.

3.10.3.8   Grade and Smoothness

The Contractor shall conduct the necessary checks to ensure the grade and
smoothness requirements are met in accordance with paragraph MATERIAL
ACCEPTANCE AND PERCENT PAYMENT.

3.10.3.9   Additional Testing

Any additional testing, which the Contractor deems necessary to control the
process, may be performed at the Contractor's option.

3.10.3.10   QC Monitoring

The Contractor shall submit all QC test results to the Contracting Officer
on a daily basis as the tests are performed.  The Contracting Officer
reserves the right to monitor any of the Contractor's quality control
testing and to perform duplicate testing as a check to the Contractor's
quality control testing.

3.10.4   Sampling

When directed by the Contracting Officer, the Contractor shall sample and
test any material which appears inconsistent with similar material being
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produced, unless such material is voluntarily removed and replaced or
deficiencies corrected by the Contractor.  All sampling shall be in
accordance with standard procedures specified.

3.10.5   Control Charts

For process control, the Contractor shall establish and maintain linear
control charts on both individual samples and the running average of last
four samples for the parameters listed in Table 6, as a minimum.  These
control charts shall be posted as directed by the Contracting Officer and
shall be kept current at all times.  The control charts shall identify the
project number, the test parameter being plotted, the individual sample
numbers, the Action and Suspension Limits listed in Table 6 applicable to
the test parameter being plotted, and the Contractor's test results.  Target
values from the JMF shall also be shown on the control charts as indicators
of central tendency for the cumulative percent passing, asphalt content, and
laboratory air voids parameters.  When the test results exceed either
applicable Action Limit, the Contractor shall take immediate steps to bring
the process back in control.  When the test results exceed either applicable
Suspension Limit, the Contractor shall halt production until the problem is
solved.  The Contractor shall use the control charts as part of the process
control system for identifying trends so that potential problems can be
corrected before they occur.  Decisions concerning mix modifications shall
be made based on analysis of the results provided in the control charts.
The Quality Control Plan shall indicate the appropriate action which shall
be taken to bring the process into control when certain parameters exceed
their Action Limits.
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(Table 6.  Action and Suspension Limits for the Parameters to be Plotted on
Individual and Running Average Control Charts

                                 Running Average of
                                 Individual Samples   Last Four Samples
Action   Suspension  Action  Suspension
  Parameter to be Plotted        Limit    Limit       Limit   Limit       ---
-------------------------------------------------------------------

  4.75 mm sieve, Cumulative %      6         8         4        5
  Passing, deviation from JMF
  target; plus or minus values

  0.6 mm sieve, Cumulative %       4         6         3        4
  Passing, deviation from JMF
  target; plus or minus values

  0.075 mm sieve, Cumulative %     1.4       2.0       1.1      1.5
  Passing, deviation from JMF
  target; plus or minus values

  Stability, newtons (minimum)
   75 Blow JMF                     8000      7560      8440     8000
   50 Blow JMF                     4450      4000      4900     4450

  Flow, 0.25 mm
   75 Blow JMF                     8 min.    7 min.    9 min.   8 min.
                                   16 max.   17 max.   15 max.  16 max.
   50 Blow JMF                     8 min.    7 min.    9 min.   8 min.
                                   18 max.   19 max.   17 max.  18 max

  Asphalt content, % deviation     0.4       0.5       0.2      0.3
  from JMF target; plus or
  minus value

  Laboratory Air Voids, %          No specific action and suspension
  deviation from JMF target        limits set since this parameter is
  value                            used to determine percent payment

  In-place Mat Density, % of       No specific action and suspension
  Marshall density                 limits set since this parameter is
                                   used to determine percent payment

  In-place Joint Density, % of     No specific action and suspension
  Marshall density                 limits set since this parameter is
                                   used to determine percent payment)

3.11   MATERIAL ACCEPTANCE AND PERCENT PAYMENT

Testing for acceptability of work will be performed  by an independent
laboratory hired by the Contractor.  Test results and payment calculations
shall be forwarded daily to the Contracting Officer.  Acceptance of the
plant produced mix and in-place requirements will be on a lot to lot basis.
A standard lot for all requirements will be equal to 4 hours of production.
Where appropriate, adjustment in payment for individual lots of hot-mix
asphalt will be made based on in-place density, laboratory air voids, grade
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and smoothness in accordance with the following paragraphs.  Grade and
surface smoothness determinations will be made on the lot as a whole.
Exceptions or adjustments to this will be made in situations where the mix
within one lot is placed as part of both the intermediate and surface
courses, thus grade and smoothness measurements for the entire lot cannot be
made.  In order to evaluate laboratory air voids and in-place (field)
density, each lot will be divided into four equal sublots.

3.11.1   Percent Payment

When a lot of material fails to meet the specification requirements for 100
percent pay as outlined in the following paragraphs, that lot shall be
removed and replaced, or accepted at a reduced price which will be computed
by multiplying the unit price by the lot's pay factor.  The lot pay factor
is determined by taking the lowest computed pay factor based on either
laboratory air voids, in-place density, grade or smoothness (each discussed
below).  At the end of the project, an average of all lot pay factors will
be calculated.  If this average lot pay factor exceeds 95.0 percent, then
the percent payment for the entire project will be 100 percent of the unit
bid price.  If the average lot pay factor is less than 95.0 percent, then
each lot will be paid for at the unit price multiplied by the lot's pay
factor.  For any lots which are less than 2000 metric tons, a weighted lot
pay factor will be used to calculate the average lot pay factor.

3.11.2   Sublot Sampling

One random mixture sample for determining laboratory air voids, theoretical
maximum density, and for any additional testing the Contracting Officer
desires, will be taken from a loaded truck delivering mixture to each
sublot, or other appropriate location for each sublot.  All samples will be
selected randomly, using commonly recognized methods of assuring randomness
conforming to ASTM D 3665 and employing tables of random numbers or computer
programs.  Laboratory air voids will be determined from three laboratory
compacted specimens of each sublot sample in accordance with ASTM D 1559.
The specimens will be compacted within 2 hours of the time the mixture was
loaded into trucks at the asphalt plant.  Samples will not be reheated prior
to compaction and insulated containers will be used as necessary to maintain
the temperature.

3.11.3   Additional Sampling and Testing

The Contracting Officer reserves the right to direct additional samples and
tests for any area which appears to deviate from the specification
requirements.  The cost of any additional testing will be paid for by the
Government.  Testing in these areas will be in addition to the lot testing,
and the requirements for these areas will be the same as those for a lot.

3.11.4   Laboratory Air Voids

Laboratory air voids will be calculated by determining the Marshall density
of each lab compacted specimen using ASTM D 2726 and determining the
theoretical maximum density of every other sublot sample using ASTM D 2041.
Laboratory air void calculations for each sublot will use the latest
theoretical maximum density values obtained, either for that sublot or the
previous sublot.  The mean absolute deviation of the four laboratory air
void contents (one from each sublot) from the JMF air void content will be
evaluated and a pay factor determined from Table 7.  All laboratory air void
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tests will be completed and reported within 24 hours after completion of
construction of each lot.

3.11.5   Mean Absolute Deviation

An example of the computation of mean absolute deviation for laboratory air
voids is as follows:  Assume that the laboratory air voids are determined
from 4 random samples of a lot (where 3 specimens were compacted from each
sample).  The average laboratory air voids for each sublot sample are
determined to be 3.5, 3.0, 4.0, and 3.7.  Assume that the target air voids
from the JMF is 4.0.  The mean absolute deviation is then:

Mean Absolute Deviation = (|3.5 - 4.0| + |3.0 - 4.0| + |4.0 - 4.0| + |3.7 -
4.0|/4

= (0.5 + 1.0 + 0.0 + 0.3)/4 = (1.8)/4 = 0.45

The mean absolute deviation for laboratory air voids is determined to be
0.45.  It can be seen from Table 7 that the lot's pay factor based on
laboratory air voids, is 100 percent.

Table 7.  Pay Factor Based on Laboratory Air Voids
Mean Absolute Deviation of Lab Air Voids from JMF     Pay Factor, %

                   O.60 or less                            100
                   0.61 - 0.80                              98
                   0.81 - 1.00                              95
                   1.01 - 1.20                              90
                   Above 1.20                        reject (0)

3.11.6   In-place Density

3.11.6.1   General Density Requirements

For determining in-place density, one random core will be taken by the
Government from the mat (interior of the lane) of each sublot, and one
random core will be taken from the joint (immediately over joint) of each
sublot.  Each random core will be full thickness of the layer being placed.
When the random core is less than 25 mm  thick, it will not be included in
the analysis.  In this case, another random core will be taken.  After air
drying to a constant weight, cores obtained from the mat and from the joints
will be used for in-place density determination.

3.11.6.2   Mat and Joint Densities

The average in-place mat and joint densities are expressed as a percentage
of the average Marshall density for the lot.  The Marshall density for each
lot will be determined as the average Marshall density of the four random
samples (3 specimens compacted per sample).  The average in-place mat
density and joint density for a lot are determined and compared with Table 8
to calculate a single pay factor per lot based on in-place density, as
described below.  First, a pay factor for both mat density and joint density
are determined from Table 8.  The area associated with the joint is then
determined and will be considered to be 3 m  wide times the length of
completed longitudinal construction joint in the lot.  This area will not
exceed the total lot size.  The length of joint to be considered will be
that length where a new lane has been placed against an adjacent lane of
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hot-mix asphalt pavement, either an adjacent freshly paved lane or one paved
at any time previously.  The area associated with the joint is expressed as
a percentage of the total lot area.  A weighted pay factor for the joint is
determined based on this percentage (see example below).  The pay factor for
mat density and the weighted pay factor for joint density is compared and
the lowest selected.  This selected pay factor is the pay factor based on
density for the lot.  When the Marshall density on both sides of a
longitudinal joint is different, the average of these two densities will be
used as the Marshall density needed to calculate the percent joint density.
All density results for a lot will be completed and reported within 24 hours
after the construction of that lot.

Table 8.  Pay Factor Based on In-place Density
Average Mat Density                            Average Joint Density
       (4 Cores)            Pay Factor, %               (4 Cores)
  --------------------------------------------------------------------

  97.9 or 100                   100.0                 96.4 or above
  97.8 or 100.1                  99.9                      96.3
     97.7                        99.8                      96.2
  97.6 or100.2                   99.6                      96.1
     97.5                        99.4                      96.0
  97.4 or 100.3                  99.1                      95.9
     97.3                        98.7                      95.8
  97.2 or 100.4                  98.3                      95.7
     97.1                        97.8                      95.6
  97.0 or 100.5                  97.3                      95.5
     96.9                        96.3                      95.4
  96.8 or 100.6                  94.1                      95.3
     96.7                        92.2                      95.2
  96.6 or 100.7                  90.3                      95.1
     96.5                        87.9                      95.0
  96.4 or 100.8                  85.7                      94.9
     96.3                        83.3                      94.8
  96.2 or 100.9                  80.6                      94.7
     96.1                        78.0                      94.6
  96.0 or 101.0                  75.0                      94.5
  below 96.0or above 101.0       0.0 (reject)        below 94.5

3.11.6.3   Pay Factor Based on In-place Density

An example of the computation of a pay factor (in I-P units only) based on
in-place density, is as follows:  Assume the following test results for
field density made on the lot:  (1) Average mat density = 97.2 percent (of
lab density).  (2) Average joint density = 95.5 percent (of lab density).
(3) Total area of lot = 30,000 square feet.  (4) Length of completed
longitudinal construction joint = 2000 feet.

     a.  Step 1:  Determine pay factor based on mat density and on joint
density, using Table 8:

Mat density of 97.2 percent = 98.3 pay factor.

Joint density of 95.5 percent = 97.3 pay factor.
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     b.  Step 2:  Determine ratio of joint area (length of longitudinal
joint x 10 ft) to mat area (total paved area in the lot):  Multiply the
length of completed longitudinal construction joint by the specified 10 ft.
width and divide by the mat area (total paved area in the lot).

(2000 ft. x 10 ft.)/30000 sq.ft. = 0.6667 ratio of joint area to mat
area (ratio).

     c.  Step 3: Weighted pay factor (wpf) for joint is determined as
indicated below:

wpf = joint pay factor + (100 - joint pay factor) (1 - ratio)
wpf = 97.3 + (100-97.3) (1-.6667) = 98.2%

     d.  Step 4: Compare weighted pay factor for joint density to pay factor
for mat density and select the smaller:

Pay factor for mat density:  98.3%.  Weighted pay factor for joint
density:  98.2%

Select the smaller of the two values as pay factor based on density:
98.2%

3.11.7   Grade

The final wearing surface of pavement shall conform to the elevations and
cross sections shown and shall vary not more than 15 mm   from the plan
grade established and approved at site of work.  Finished surfaces at
juncture with other pavements shall coincide with finished surfaces of
abutting pavements.  Deviation from the plan elevation will not be permitted
in areas of pavements where closer conformance with planned elevation is
required for the proper functioning of drainage and other appurtenant
structures involved.  The final wearing surface of the pavement will be
tested for conformance with specified plan grade requirements.  The grade
will be determined by running lines of levels at intervals of 7.6 m, or
less, longitudinally and transversely, to determine the elevation of the
completed pavement surface.  Within 5 working days, after the completion of
a particular lot incorporating the final wearing surface, the Contracting
Officer will inform the Contractor in writing, of the results of the grade-
conformance tests.  When more than 5 percent of all measurements made within
a lot are outside the 15 mm  tolerance, the pay factor based on grade for
that lot will be 95 percent.  In areas where the grade exceeds the tolerance
by more than 50 percent, the Contractor shall remove the surface lift full
depth; the Contractor shall then replace the lift with hot-mix asphalt to
meet specification requirements, at no additional cost to the Government.
Diamond grinding may be used to remove high spots to meet grade
requirements.  Skin patching for correcting low areas or planing or milling
for correcting high areas will not be permitted.

3.11.8   Surface Smoothness

The Contractor shall use one of the following methods to test and evaluate
surface smoothness of the pavement.  All testing shall be performed in the
presence of the Contracting Officer.  Detailed notes of the results of the
testing shall be kept and a copy furnished to the Government immediately
after each day's testing.  The profilograph method shall be used for all
longitudinal and transverse testing, except where the runs would be less
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than 60 m  in length and the ends where the straightedge shall be used.
Where drawings show required deviations from a plane surface (crowns,
drainage inlets, etc.), the surface shall be finished to meet the approval
of the Contracting Officer.

3.11.8.1   Smoothness Requirements

     a.  Straightedge Testing:  The finished surfaces of the pavements shall
have no abrupt change of 6 mm  or more, and all pavements shall be within
the tolerances specified in Table 9 when checked with an approved 4 m
straightedge.

Table 9.  Straightedge Surface Smoothness--Pavements
  Pavement Category          Direction of Testing     Tolerance, mm
  -----------------          --------------------     -------------

   All                           Longitudinal             6
   paved areas                   Transverse               6
     b.  Profilograph Testing:  The finished surfaces of the pavements shall
have no abrupt change of 3 mm  or more, and all pavement shall have a
Profile Index not greater than specified in Table 10 when tested with an
approved California-type profilograph.  If the extent of the pavement in
either direction is less than 60 m, that direction shall be tested by the
straightedge method and shall meet requirements specified above.

Table 10.  Profilograph Surface Smoothness--Pavements

   Pavement Category     Direction of Testing     Maximum Specified
                                                Profile Index (mm/km)
   -----------------     --------------------   ---------------------

   All Paved Areas       Longitudinal                 140

3.11.8.2   Testing Method

After the final rolling, but not later than 24 hours after placement, the
surface of the pavement in each entire lot shall be tested by the Contractor
in such a manner as to reveal all surface irregularities exceeding the
tolerances specified above.  Separate testing of individual sublots is not
required.  If any pavement areas are ground, these areas shall be retested
immediately after grinding.  The entire area of the pavement shall be tested
in both a longitudinal and a transverse direction on parallel lines.  The
transverse lines shall be 8 m  or less apart, as directed.  The longitudinal
lines shall be at the centerline of each paving lane for lines less than 6.1
m  and at the third points for lanes 6.1 m  or greater.  Other areas having
obvious deviations shall also be tested.  Longitudinal testing lines shall
be continuous across all joints.

     a.  Straightedge Testing.  The straightedge shall be held in contact
with the surface and moved ahead one-half the length of the straightedge for
each successive measurement.  The amount of surface irregularity shall be
determined by placing the freestanding (unleveled) straightedge on the
pavement surface and allowing it to rest upon the two highest spots covered
by its length, and measuring the maximum gap between the straightedge and
the pavement surface in the area between these two high points.
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     b.  Profilograph Testing.  Profilograph testing shall be performed
using approved equipment and procedures described in CDT Test 526.  The
equipment shall utilize electronic recording and automatic computerized
reduction of data to indicate "must-grind" bumps and the Profile Index for
the pavement.  The "blanking band" shall be 5 mm  wide and the "bump
template" shall span 25 mm  with an offset of 10 mm.  The profilograph shall
be operated by an approved, factory-trained operator on the alignments
specified above.  A copy of the reduced tapes shall be furnished the
Government at the end of each day's testing.

3.11.8.3   Payment Adjustment for Smoothness

     a.  Straightedge Testing.  Location and deviation from straightedge for
all measurements shall be recorded.  When between 5.0 and 10.0 percent of
all measurements made within a lot exceed the tolerance specified in
paragraph Smoothness Requirements above, after any reduction of high spots
or removal and replacement, the computed pay factor for that lot based on
surface smoothness, will be 95 percent.  When more than 10.0 percent of all
measurements exceed the tolerance, the computed pay factor will be 90
percent.  When between 15.0 and 20.0 percent of all measurements exceed the
tolerance, the computed pay factor will be 75 percent.  When 20.0 percent or
more of the measurements exceed the tolerance, the lot shall be removed and
replaced at no additional cost to the Government.  Regardless of the above,
any small individual area with surface deviation which exceeds the tolerance
given above by more than 50 percent, shall be corrected by diamond grinding
to meet the specification requirements above or shall be removed and
replaced at no additional cost to the Government.

     b.  Profilograph Testing.  Location and data from all profilograph
measurements shall be recorded.  When the Profile Index of a lot exceeds the
tolerance specified in paragraph Smoothness Requirements above by 16 mm/km,
but less than 32 mm/km, after any reduction of high spots or removal and
replacement, the computed pay factor for that lot based on surface
smoothness will be 95 percent.  When the Profile Index exceeds the tolerance
by 32 mm/km, but less than 47 mm/km, the computed pay factor will be 90
percent.  When the Profile Index exceeds the tolerance by 47 mm/km, but less
than 63 mm/km, the computed pay factor will be 75 percent.  When the Profile
Index exceeds the tolerance by 63 mm/km  or more, the lot shall be removed
and replaced at no additional cost to the Government.  Regardless of the
above, any small individual area with surface deviation which exceeds the
tolerance given above by more than 79 mm/km  or more, shall be corrected by
grinding to meet the specification requirements above or shall be removed
and replaced at no additional cost to the Government.

     c.  Bumps ("Must Grind" Areas).  Any bumps ("must grind" areas) shown
on the profilograph trace which exceed 10 mm  in height shall be reduced by
diamond grinding until they do not exceed 7.5 mm  when retested.  Such
grinding shall be tapered in all directions to provide smooth transitions to
areas not requiring grinding.  The following will not be permitted:  (1)
skin patching for correcting low areas, (2) planing or milling for
correcting high areas.  At the Contractor's option, pavement areas,
including ground areas, may be rechecked with the profilograph in order to
record a lower Profile Index.

-- End Of Section --
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SECTION 02748A

BITUMINOUS TACK AND PRIME COATS
01/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications are referred to in the text by basic
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AASHTO M 20 (1970; R 1996) Penetration Graded Asphalt
Cement

AASHTO M 81 (1992; R 1996) Cut-Back Asphalt (Rapid-Curing
Type)

AASHTO M 82 (1975; R 1996) Cut-Back Asphalt (Medium-
Curing Type)

AASHTO M 226 (1980; R 1996) Viscosity Graded Asphalt
Cement

AASHTO T 40 (1978; R 1996) Sampling Bituminous Materials

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 140 (200) Sampling Bituminous Materials

ASTM D 946 (1982; R 1999) Penetration-Graded Asphalt
Cement for Use in Pavement Construction

ASTM D 977 (1998) Emulsified Asphalt

ASTM D 1250 (1980; R 1997el) Petroleum Measurement Tables

ASTM D 2026 (1972; R 1997) Cutback Asphalt (Slow-Curing
Type)

ASTM D 2027 (1976; R 1997) Cutback Asphalt (Medium-Curing
Type)

ASTM D 2028 (1976; R 1997) Cutback Asphalt (Rapid-Curing
Type)

ASTM D 2397 (1998) Cationic Emulsified Asphalt

ASTM D 2995 (1999) Determining Application Rate of
Bituminous Distributors
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ASTM D 3381 (1992; R 1999) Viscosity-Graded Asphalt
Cement for Use in Pavement Construction

NEW JERSEY DEPARTMENT OF TRANSPORTATIONOrg

NJDOT (1996) Standard Specifications

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-06 Test Reports

Sampling and Testing G

  Copies of all test results for bituminous materials, within 24
hours of completion of tests.  Certified copies of the
manufacturer's test reports indicating compliance with applicable
specified requirements, not less than 30 days before the material
is required in the work.

Equipment G

1.3   PLANT, EQUIPMENT, MACHINES AND TOOLS

1.3.1   General Requirements

Plant, equipment, machines and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at all
times.

1.3.2   Bituminous Distributor

The distributor shall have pneumatic tires of such size and number to
prevent rutting, shoving or otherwise damaging the base surface or other
layers in the pavement structure.  The distributor shall be designed and
equipped to spray the bituminous material in a uniform coverage at the
specified temperature, at readily determined and controlled rates with an
allowable variation from the specified rate of not more than plus or minus 5
percent, and at variable widths.  Distributor equipment shall include a
separate power unit for the bitumen pump, full-circulation spray bars,
tachometer, pressure gauges, volume-measuring devices, adequate heaters for
heating of materials to the proper application temperature, a thermometer
for reading the temperature of tank contents, and a hand hose attachment
suitable for applying bituminous material manually to areas inaccessible to
the distributor.  The distributor shall be equipped to circulate and agitate
the bituminous material during the heating process.

1.3.3   Power Brooms and Power Blowers

Power brooms and power blowers shall be suitable for cleaning the surfaces
to which the bituminous coat is to be applied.
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1.4   WEATHER LIMITATIONS

Bituminous coat shall be applied only when the surface to receive the
bituminous coat is dry.  Bituminous coat shall be applied only when the
atmospheric temperature in the shade is 10 degrees C  or above and when the
temperature has not been below 2 degrees C  for the 12 hours prior to
application.

PART 2   PRODUCTS

2.1   TACK COAT

NJDOT Standard Specifications, Section 904, Paragraph 904.01 (Cutback
asphalt).

2.2   PRIME COAT

NJDOT Standard Specifications, Section 904, Paragraph 904.01 (Cutback
asphalt).

PART 3   EXECUTION

3.1   PREPARATION OF SURFACE

Immediately before applying the bituminous coat, all loose material, dirt,
clay, or other objectionable material shall be removed from the surface to
be treated.  The surface shall be dry and clean at the time of treatment.

3.2   APPLICATION RATE

The exact quantities within the range specified, which may be varied to suit
field conditions, will be determined by the Contracting Officer.

3.2.1   Tack Coat

Bituminous material for the tack coat shall be applied in quantities of not
less than 0.20 liter  nor more than 0.70 liter per square meter  of pavement
surface.

3.2.2   Prime Coat

Bituminous material for the prime coat shall be applied in quantities of not
less than 0.70 liter  nor more than 1.80 liters per square meter  of
pavement surface.

3.3   APPLICATION TEMPERATURE

3.3.1   Viscosity Relationship

Asphalt application temperature shall provide an application viscosity
between 10 and 60 seconds, Saybolt Furol, or between 20 and 120 square
mm/sec, kinematic.  The temperature viscosity relation shall be furnished to
the Contracting Officer.

3.3.2   Temperature Ranges
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The viscosity requirements shall determine the application temperature to be
used.  The normal range of application temperatures shall be as specified in
the NJDOT Specifications.

Liquid Asphalts
                            -------------------

                SC-250                       75-132 degrees C
                MC-30                        29-87 degrees C
                MC-70                        50-107 degrees C
                MC-250                       75-132 degrees C
                RC-70                        50-90 degrees C*
                RC-250                       75-12 degrees C*

Paving Grade Asphalts
                         -------------------------

Penetration Grades
                           ----------------------

                200-300                      plus 130 degrees C
                120-150                      plus 132 degrees C
                85-100                       plus 137 degrees C

Viscosity Grades
                            --------------------

                AC 2.5                       plus 132 degrees C
                AC 5                         plus 137 degrees C
                AC 10                        plus 137 degrees C

                AR 1000                      plus 135 degrees C
                AR 2000                      plus 140 degrees C
                AR 4000                      plus 143 degrees C

Emulsions
                               -------------

                   RS-1                         20-60 degrees C
                   MS-1                         20-70 degrees C
                   HFMS-1                       20-70 degrees C
                   SS-1                         20-70 degrees C
                   SS-1h                        20-70 degrees C
                   CRS-1                        52-85 degrees C
                   CSS-1                        20-70 degrees C
                   CSS-1h                       20-70 degrees C
3.4   APPLICATION

3.4.1   General

Following preparation and subsequent inspection of the surface, the
bituminous coat shall be applied at the specified rate with uniform
distribution over the surface to be treated.  All areas and spots missed by
the distributor shall be properly treated with the hand spray.  Until the
succeeding layer of pavement is placed, the surface shall be maintained by
protecting the surface against damage and by repairing deficient areas at no
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additional cost to the Government.  If required, clean dry sand shall be
spread to effectively blot up any excess bituminous material.  No smoking,
fires, or flames other than those from the heaters that are a part of the
equipment shall be permitted within 8 meters  of heating, distributing, and
transferring operations of bituminous material other than bituminous
emulsions.  All traffic, except for paving equipment used in constructing
the surfacing, shall be prevented from using the underlying material,
whether primed or not, until the surfacing is completed. The bituminous coat
shall conform to all requirements as described herein.

3.4.2   Prime Coat

The prime coat will be required if it will be at least seven days before a
the surfacing (Asphalt cement hot mix concrete)layer is constructed on the
underlying (base course, etc)compacted material.  The type of liquid asphalt
and application rate will be as specified herein.  The Contractor shall
protect the underlying from any damage (water, traffic, etc.) until the
surfacing is placed.  If the Contractor places the surfacing within seven
days, the choice of protection measures or actions to be taken is at the
Contractor's option.  Damage to the underlying material caused by lack of,
or inadequate, protection shall be repaired (recompacted or replaced) by
approved methods at no additional cost to the Government.  If the Contractor
options to use the prime coat, it shall be applied as soon as possible after
consolidation of the underlying material.  To obtain uniform application of
the prime coat on the surface treated at the junction of previous and
subsequent applications, building paper shall be spread on the surface for a
sufficient distance back from the ends of each application to start and stop
the prime coat on the paper.  Immediately after application, the building
paper shall be removed and destroyed.

3.4.3   Tack Coat

Tack coat shall be applied between the surface coarse and binder coarse.

3.5   CURING PERIOD

Following application of the bituminous material and prior to application of
the succeeding layer of pavement, the bituminous coat shall be allowed to
cure and to obtain evaporation of any volatiles or moisture.  Prime coat
shall be allowed to cure without being disturbed for a period of at least 48
hours or longer, as may be necessary to attain penetration into the treated
course.

3.6   FIELD QUALITY CONTROL

Samples of the bituminous material used shall be obtained by the Contractor
as directed, under the supervision of the Contracting Officer.  The sample
may be retained and tested by the Government at no cost to the Contractor.

3.7   SAMPLING AND TESTING

Sampling and testing shall be performed by an approved commercial testing
laboratory or by facilities furnished by the Contractor.  No work requiring
testing will be permitted until the facilities have been inspected and
approved.
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3.7.1   Sampling

The samples of bituminous material, unless otherwise specified, shall be in
accordance with ASTM D 140 or AASHTO T 40.  Sources from which bituminous
materials are to be obtained shall be selected and notification furnished
the Contracting Officer within 15 days after the award of the contract.

3.7.2   Calibration Test

The Contractor shall furnish all equipment, materials, and labor necessary
to calibrate the bituminous distributor.  Calibration shall be made with the
approved job material and prior to applying the bituminous coat material to
the prepared surface.  Calibration of the bituminous distributor shall be in
accordance with ASTM D 2995.

3.7.3   Trial Applications

Before providing the complete bituminous coat, three lengths of at least 30
meters  for the full width of the distributor bar shall be applied to
evaluate the amount of bituminous material that can be satisfactorily
applied.

3.7.3.1   Tack Coat Trial Application Rate

Unless otherwise authorized, the trial application rate of bituminous tack
coat materials shall be applied in the amount of 0.20 liters per square
meter.  Other trial applications shall be made using various amounts of
material as may be deemed necessary.

3.7.3.2   Prime Coat Trial Application Rate

Unless otherwise authorized, the trial application rate of bituminous
materials shall be applied in the amount of 1.10 liters per square meter.
Other trial applications shall be made using various amounts of material as
may be deemed necessary.

3.7.4   Sampling and Testing During Construction

Quality control sampling and testing shall be performed as required in
paragraph FIELD QUALITY CONTROL.

-- End Of Section --
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SECTION 02763A

PAVEMENT MARKINGS
04/01

PART 1   GENERAL

1.1      REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications are referred to in the text by basic
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AASHTO M 247 (1981; R 1996) Glass Beads Used in Traffic
Paint

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 792 (1998) Density and Specific Gravity (Relative
Density) of Plastics by Displacement

ASTM D 4280 (1996) Extended Life Type, Nonplowable,
Prismatic, Raised, Retroreflective Pavement
Markers

ASTM D 4505 (1996) Preformed Plastic Pavement Marking
Tape for Extended Service Life

ASTM E 28 (1999) Softening Point of Resins by Ring and
Ball Apparatus

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS TT-B-1325 (Rev C; Notice 1; Canc. Notice 2) Beads
(Glass Spheres) Retro-Reflective (Metric)

FS TT-P-1952 (Rev D; Canc. Notice 1) Paint, Traffic and
Airfield Marking, Waterborne (Metric)

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Equipment; G

  Lists of proposed equipment, including descriptive data, and
notifications of proposed Contractor actions as specified in this
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section.  List of removal equipment shall include descriptive data
indicating area of coverage per pass, pressure adjustment range,
tank and flow capacities, and safety precautions required for the
equipment operation.

Composition Requirements; G

  Manufacturer's current printed product description and Material
Safety Data Sheets (MSDS) for each type paint/color proposed for
use.

Qualifications; G

  Document certifying that personnel are qualified for equipment
operation and handling of chemicals.

SD-06 Test Reports

Sampling and Testing; G

  Certified copies of the test reports, prior to the use of the
materials at the jobsite.  Testing shall be performed in an
approved independent laboratory.

SD-07 Certificates

Volatile Organic Compound (VOC); G

  Certificate stating that the proposed pavement marking paint
meets the VOC regulations of the local Air Pollution Control
District having jurisdiction over the geographical area in which
the project is located.

1.3   DELIVERY AND STORAGE

All materials shall be delivered and stored in sealed containers that
plainly show the designated name, formula or specification number, batch
number, color, date of manufacture, manufacturer's name, and directions, all
of which shall be plainly legible at time of use.

1.4   EQUIPMENT

All machines, tools and equipment used in the performance of the work shall
be approved and maintained in satisfactory operating condition.  Equipment
operating on roads and runways shall display low speed traffic markings and
traffic warning lights.

1.4.1   Paint Application Equipment

The equipment to apply paint to pavements shall be a self-propelled or
mobile-drawn pneumatic spraying machine with suitable arrangements of
atomizing nozzles and controls to obtain the specified results.  The machine
shall have a speed during application not less than 8 kilometers per hour (5
mph), and shall be capable of applying the stripe widths indicated, at the
paint coverage rate specified in paragraph 3.2.1.1 RATE OF APPLICATION, and
of even uniform thickness with clear-cut edges.  The paint applicator shall
have paint reservoirs or tanks of sufficient capacity and suitable gauges to
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apply paint in accordance with requirements specified.  Tanks shall be
equipped with suitable air-driven mechanical agitators.  The spray mechanism
shall be equipped with quick-action valves conveniently located, and shall
include necessary pressure regulators and gauges in full view and reach of
the operator.  Paint strainers shall be installed in paint supply lines to
ensure freedom from residue and foreign matter that may cause malfunction of
the spray guns.  The paint applicator shall be readily adaptable for
attachment of an air-actuated dispenser for the reflective media approved
for use.  Pneumatic spray guns shall be provided for hand application of
paint in areas where the mobile paint applicator cannot be used.

1.4.2   Thermoplastic Application Equipment

1.4.2.1   Thermoplastic Material

Thermoplastic material shall be applied to the primed pavement surface by
spray techniques or by the extrusion method, wherein one side of the shaping
die is the pavement and the other three sides are contained by, or are part
of, suitable equipment for heating and controlling the flow of material.  By
either method, the markings shall be applied with equipment that is capable
of providing continuous uniformity in the dimensions of the stripe.

1.4.2.2   Application Equipment

     a.  Application equipment shall provide continuous mixing and agitation
of the material.  Conveying parts of the equipment between the main material
reservoir and the extrusion shoe or spray gun shall prevent accumulation and
clogging.  All parts of the equipment which come into contact with the
material shall be easily accessible and exposable for cleaning and
maintenance.  All mixing and conveying parts up to and including the
extrusion shoes and spray guns shall maintain the material at the required
temperature with heat-transfer oil or electrical-element-controlled heat.

     b.  The application equipment shall be constructed to ensure continuous
uniformity in the dimensions of the stripe.  The applicator shall provide a
means for cleanly cutting off stripe ends squarely and shall provide a
method of applying "skiplines".  The equipment shall be capable of applying
varying widths of traffic markings.

     c.  The applicator shall be equipped with a drop-on type bead dispenser
capable of uniformly dispensing reflective glass spheres at controlled rates
of flow.  The bead dispenser shall be automatically operated and shall begin
flow prior to the flow of composition to assure that the strip is fully
reflectorized.

1.4.2.3   Mobile and Maneuverable

Application equipment shall be mobile and maneuverable to the extent that
straight lines can be followed and normal curves can be made in a true arc.
The equipment used for the placement of thermoplastic pavement markings
shall be of two general types:  mobile applicator and portable applicator.

     a.  Mobile Application Equipment:  The mobile applicator shall be
defined as a truck-mounted, self-contained pavement marking machine that is
capable of hot applying thermoplastic by either the extrusion or spray
method.  The unit shall be equipped to apply the thermoplastic marking
material at temperatures exceeding 190 degrees C (375 degrees F), at widths
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varying from 75 to 300 mm (3 to 12 inches) and in thicknesses varying from
1.0 to 5.0 mm (0.020 to 0.190 inch) and shall have an automatic drop-on bead
system.  The mobile unit shall be capable of operating continuously and of
installing a minimum of 6 kilometers (20,000 lineal feet) of longitudinal
markings in an 8-hour day.

         (1)  The mobile unit shall be equipped with a melting kettle which
holds a minimum of 2.7 metric tons (6000 pounds) of molten thermoplastic
material.  The kettle shall be capable of heating the thermoplastic
composition to temperatures of 195 to 220 degrees C (375 to 425 degrees F).
A thermostatically controlled heat transfer liquid shall be used.  Heating
of the composition by direct flame will not be allowed.  Oil and material
temperature gauges shall be visible at both ends of the kettle.  The mobile
unit shall be equipped with a spray gun system.  The spray system shall
consist of a minimum of four spray guns, located two on each side of the
truck, and shall be capable of marking simultaneous edgeline and centerline
stripes.  The spray system shall be surrounded (jacketed) with heating oil
to maintain the molten thermoplastic at a temperature of 195 to 220 degrees
C (375 to 425 degrees F); and shall be capable of spraying a stripe of 75 to
300 mm (3 to 12 inches) in width, and in thicknesses varying from 1.5 mm
(0.055 inch) to 2.5 mm (0.095 inch), and of generally uniform cross section.

         (2)  The mobile unit shall be equipped with an electronic
programmable line pattern control system.  The control system shall be
capable of applying skip or solid lines in any sequence, through any and all
of the extrusion shoes, or the spray guns, and in programmable cycle
lengths.  In addition, the mobile unit shall be equipped with an automatic
counting mechanism capable of recording the number of lineal meters (feet)
of thermoplastic markings applied to the pavement surface with an accuracy
of 0.5 percent.

     b.  Portable Application Equipment:  The portable applicator shall be
defined as hand-operated equipment, specifically designed for placing
special markings such as crosswalks, stopbars, legends, arrows, and short
lengths of lane, edge and centerlines.  The portable applicator shall be
capable of applying thermoplastic pavement markings by the extrusion method.
The portable applicator shall be loaded with hot thermoplastic composition
from the melting kettles on the mobile applicator.  The portable applicator
shall be equipped with all the necessary components, including a materials
storage reservoir, bead dispenser, extrusion shoe, and heating accessories,
so as to be capable of holding the molten thermoplastic at a temperature of
195 to 220 degrees C (375 to 425 degrees F), of extruding a line of 75 to
300 mm (3 to 12 inches) in width, and in thicknesses of not less than 3.0 mm
(0.125 inch) nor more than 5.0 mm (0.190 inch) and of generally uniform
cross section.

1.4.3   Reflective Media Dispenser

The dispenser for applying the reflective media shall be attached to the
paint dispenser and shall operate automatically and simultaneously with the
applicator through the same control mechanism.  The dispenser shall be
capable of adjustment and designed to provide uniform flow of reflective
media over the full length and width of the stripe at the rate of coverage
specified in paragraph APPLICATION, at all operating speeds of the
applicator to which it is attached.
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1.4.4   Preformed Tape Application Equipment

Mechanical application equipment shall be used for the placement of
preformed marking tape.  Mechanical application equipment shall be defined
as a mobile pavement marking machine specifically designed for use in
applying precoated, pressure-sensitive pavement marking tape of varying
widths, up to 300 mm (12 inches).  The applicator shall be equipped with
rollers, or other suitable compactive device, to provide initial adhesion of
the preformed, pressure-sensitive marking tape with the pavement surface.
Additional hand-operated rollers shall be used as required to properly seat
the thermoplastic tape.

1.4.5   Surface Preparation Equipment

1.4.5.1   Sandblasting Equipment

Sandblasting equipment shall include an air compressor, hoses, and nozzles
of proper size and capacity as required for cleaning surfaces to be painted.
The compressor shall be capable of furnishing not less than 70.8 liters per
sec (150 cfm) of air at a pressure of not less than 620 kPa (90 psi) at each
nozzle used, and shall be equipped with traps that will maintain the
compressed air free of oil and water.

1.4.5.2   Waterblast Equipment

The water pressure shall be specified at 17.9 MPa (2600 psi) at 60 degrees C
(140 degrees F in order to adequately clean the surfaces to be marked.

1.4.6   Marking Removal Equipment

Equipment shall be mounted on rubber tires and shall be capable of removing
markings from the pavement without damaging the pavement surface or joint
sealant.  Waterblasting equipment shall be capable of producing an
adjustable, pressurized stream of water.  Sandblasting equipment shall
include an air compressor, hoses, and nozzles.  The compressor shall be
equipped with traps to maintain the air free of oil and water.

1.4.6.1   Shotblasting Equipment

Shotblasting equipment shall be capable of producing an adjustable depth of
removal of marking and pavement.  Each unit shall be self-cleaning and self-
contained, shall be able to confine dust and debris from the operation, and
shall be capable of recycling the abrasive for reuse.

1.4.6.2   Chemical Equipment

Chemical equipment shall be capable of application and removal of chemicals
from the pavement surface, and shall leave only non-toxic biodegradable
residue.

1.4.7   Traffic Controls

Suitable warning signs shall be placed near the beginning of the worksite
and well ahead of the worksite for alerting approaching traffic from both
directions.  Small markers shall be placed along newly painted lines or
freshly placed raised markers to control traffic and prevent damage to newly
painted surfaces or displacement of raised pavement markers.  Painting
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equipment shall be marked with large warning signs indicating slow-moving
painting equipment in operation.

1.5   HAND-OPERATED, PUSH-TYPE MACHINES

All machines, tools, and equipment used in performance of the work shall be
approved and maintained in satisfactory operating condition.  Hand-operated
push-type machines of a type commonly used for application of paint to
pavement surfaces will be acceptable for marking small streets and parking
areas.  Applicator machine shall be equipped with the necessary paint tanks
and spraying nozzles, and shall be capable of applying paint uniformly at
coverage specified.  Sandblasting equipment shall be provided as required
for cleaning surfaces to be painted.  Hand-operated spray guns shall be
provided for use in areas where push-type machines cannot be used.

1.6   MAINTENANCE OF TRAFFIC

1.6.1   Roads, Streets, and Parking Areas

When traffic must be rerouted or controlled to accomplish the work, the
necessary warning signs, flagpersons, and related equipment for the safe
passage of vehicles shall be provided.

1.7   WEATHER LIMITATIONS FOR REMOVAL

Pavement surface shall be free of snow, ice, or slush.  Surface temperature
shall be at least 5 degrees C  and rising at the beginning of operations,
except those involving shot or sand blasting.  Operation shall cease during
thunderstorms.  Operation shall cease during rainfall, except for
waterblasting and removal of previously applied chemicals.  Waterblasting
shall cease where surface water accumulation alters the effectiveness of
material removal.

PART 2   PRODUCTS

2.1      PAINT

The paint shall be homogeneous, easily stirred to smooth consistency, and
shall show no hard settlement or other objectionable characteristics during
a storage period of 6 months.  Paints for airfields, roads, and streets
shall conform to FS TT-P-1952, color as indicated.  Pavement marking paints
shall comply with applicable state and local laws enacted to ensure
compliance with Federal Clean Air Standards.  Paint materials shall conform
to the restrictions of the local Air Pollution Control District.

2.2      THERMOPLASTIC COMPOUNDS

The thermoplastic reflectorized pavement marking compound shall be extruded
or sprayed in a molten state onto a primed pavement surface.  Following a
surface application of glass beads and upon cooling to normal pavement
temperatures, the marking shall be an adherent reflectorized strip of the
specified thickness and width that is capable of resisting deformation by
traffic.

2.2.1      Composition Requirements



PTFL 03-3004 FY 2002 C-17 FLIGHT SIMULATOR FACILITY
MCGUIRE AFB, NEW JERSEY

02763A-7

The binder component shall be formulated as a hydrocarbon resin.  The
pigment, beads and filler shall be uniformly dispersed in the binder resin.
The thermoplastic composition shall be free from all skins, dirt, and
foreign objects and shall comply with the following requirements:

                                            Percent by Weight
                                            _________________

    Component                         White                 Yellow
    _________                         _____                 ______

    Binder                            17 min.               17 min.

    Titanium dioxide                  10 min.                   -

    Glass beads,                      20 min.               20 min.

    Calcium carbonate                 49 max.                   *
    & inert fillers

    Yellow pigments                     -                       *

*Amount and type of yellow pigment, calcium carbonate and inert fillers
shall be at the option of the manufacturer, providing the other composition
requirements of this specification are met.

2.2.2      Physical Properties

2.2.2.1      Color

The color shall be as indicated.

2.2.2.2      Drying Time

When installed at 20 degrees C) and in thicknesses between 3 and 5 mm, the
composition shall be completely solid and shall show no damaging effect from
traffic after curing 15 minutes.

2.2.2.3      Softening Point

The composition shall have a softening point of not less than 90 degrees C
(194 degrees F) when tested in accordance with ASTM E 28.

2.2.2.4      Specific Gravity

The specific gravity of the composition shall be between 1.9 and 2.2 as
determined in accordance with ASTM D 792.

2.2.3      Asphalt Concrete Primer

The primer for asphalt concrete pavements shall be a thermosetting adhesive
with a solids content of pigment reinforced synthetic rubber and synthetic
plastic resin dissolved and/or dispersed in a volatile organic compound
(VOC).  Solids content shall not be less than 10 percent by weight at 20
degrees C and 60 percent relative humidity.  A wet film thickness of 0.10 mm
plus or minus 0.025 mm, shall dry to a tack-free condition in less than 5
minutes.
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2.2.4      Portland Cement Concrete Primer

The primer for Portland cement concrete pavements shall be an epoxy resin
primer.  The primer shall be of the type recommended by the manufacturer of
the thermoplastic composition.  Epoxy primers recommended by the
manufacturer shall be approved by the Contracting Officer prior to use.
Requests for approval shall be accompanied with technical data, instructions
for use, and a 1 liter sample of the primer material.

2.3      PREFORMED TAPE

The preformed tape shall be an adherent reflectorized strip in accordance
with ASTM D 4505 Type I or IV, Class optional.

2.4   REFLECTIVE MEDIA

Reflective media for airfields shall conform to FS TT-B-1325, Type I,
Gradation A.  Reflective media for roads and streets shall conform to FS TT-
B-1325, Type I, Gradation A or AASHTO M 247, Type I.

2.5   SAMPLING AND TESTING

Materials proposed for use shall be stored on the project site in sealed and
labeled containers, or segregated at source of supply, sufficiently in
advance of needs to allow 60 days for testing.  Upon notification by the
Contractor that the material is at the site or source of supply, a sample
shall be taken by random selection from sealed containers by the Contractor
in the presence of a representative of the Contracting Officer.  Samples
shall be clearly identified by designated name, specification number, batch
number, manufacturer's formulation number, project contract number, intended
use, and quantity involved.  Materials will be sampled and tested by the
Government.  No material shall be used at the project prior to receipt by
the Contractor of written notice that the materials meet the laboratory
requirements.  The cost of initial testing of samples from each lot of
materials will be borne by the Government.  If the sample fails to meet
specification requirements, the material represented by the sample shall be
replaced and the new material will be tested.  Cost of sampling and testing
the new material will be borne by the Contractor.

PART 3   EXECUTION

3.1      SURFACE PREPARATION

Surfaces to be marked shall be thoroughly cleaned before application of the
pavement marking material.  Dust, dirt, and other granular surface deposits
shall be removed by sweeping, blowing with compressed air, rinsing with
water or a combination of these methods as required.  Rubber deposits,
surface laitance, existing paint markings, and other coatings adhering to
the pavement shall be completely removed with scrapers, wire brushes,
sandblasting, approved chemicals, or mechanical abrasion as directed.  Areas
of old pavement affected with oil or grease shall be scrubbed with several
applications of trisodium phosphate solution or other approved detergent or
degreaser, and rinsed thoroughly after each application.  After cleaning,
oil-soaked areas shall be sealed with cut shellac to prevent bleeding
through the new paint.  Pavement surfaces shall be allowed to dry, when
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water is used for cleaning, prior to striping or marking.  Surfaces shall be
recleaned, when work has been stopped due to rain.

3.1.1      Pretreatment for Early Painting

Where early painting is required on rigid pavements, a pretreatment with an
aqueous solution containing 3 percent phosphoric acid and 2 percent zinc
chloride shall be applied to prepared pavement areas prior to painting.

3.1.2      Cleaning Existing Pavement Markings

In general, markings shall not be placed over existing pavement marking
patterns.  Existing pavement markings, which are in good condition but
interfere or conflict with the newly applied marking patterns, shall be
removed.  Deteriorated or obscured markings that are not misleading or
confusing or interfere with the adhesion of the new marking material do not
require removal.  New preformed and thermoplastic pavement markings shall
not be applied over existing preformed or thermoplastic markings.  Whenever
grinding, scraping, sandblasting or other operations are performed the work
must be conducted in such a manner that the finished pavement surface is not
damaged or left in a pattern that is misleading or confusing.  When these
operations are completed the pavement surface shall be blown off with
compressed air to remove residue and debris resulting from the cleaning
work.

3.1.3      Cleaning Concrete Curing Compounds

On new Portland cement concrete pavements, cleaning operations shall not
begin until a minimum of 30 days after the placement of concrete.  All new
concrete pavements shall be cleaned by either sandblasting or water
blasting.  When water blasting is performed, thermoplastic and preformed
markings shall be applied no sooner than 24 hours after the blasting has
been completed.  The extent of the blasting work shall be to clean and
prepare the concrete surface as follows:

     a.  There is no visible evidence of curing compound on the peaks of the
textured concrete surface.

     b.  There are no heavy puddled deposits of curing compound in the
valleys of the textured concrete surface.

     c.  All remaining curing compound is intact; all loose and flaking
material is removed.

     d.  The peaks of the textured pavement surface are rounded in profile
and free of sharp edges and irregularities.

     e.  The surface to be marked is dry.

3.2      APPLICATION

All pavement markings and patterns shall be placed as shown on the plans.

3.2.1      Paint

Paint shall be applied to clean, dry surfaces, and only when air and
pavement temperatures are above 5 degrees C and less than 35 degrees C.
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Paint temperature shall be maintained within these same limits.  New asphalt
pavement surfaces and new Portland concrete cement shall be allowed to cure
for a period of not less than 30 days before applications of paint.  Paint
shall be applied pneumatically with approved equipment at rate of coverage
specified .  The Contractor shall provide guide lines and templates as
necessary to control paint application.  Special precautions shall be taken
in marking numbers, letters, and symbols.  Edges of markings shall be
sharply outlined.

3.2.1.1      Rate of Application

     a.  Reflective Markings:  Pigmented binder shall be applied evenly to
the pavement area to be coated at a rate of 2.9 plus or minus 0.5 square
meter per liter.  Glass spheres shall be applied uniformly to the wet paint
on road and street pavement at a rate of 0.7 plus or minus 0.06 kilograms of
glass spheres per liter of paint.

     b.  Nonreflective Markings:  Paint shall be applied evenly to the
pavement surface to be coated at a rate of 2.9 plus or minus 0.5 square
meter per liter.

3.2.1.2      Drying

The maximum drying time requirements of the paint specifications will be
strictly enforced to prevent undue softening of bitumen, and pickup,
displacement, or discoloration by tires of traffic.  If there is a delay in
drying of the markings, painting operations shall be discontinued until
cause of the slow drying is determined and corrected.

3.2.2      Thermoplastic Compounds

Thermoplastic pavement markings shall be placed upon dry pavement; surface
dry only will not be considered an acceptable condition.  At the time of
installation, the pavement surface temperature shall be a minimum of 5
degrees C and rising.  Thermoplastics, as placed, shall be free from dirt or
tint.

3.2.2.1      Longitudinal Markings

All centerline, skipline, edgeline, and other longitudinal type markings
shall be applied with a mobile applicator.  All special markings,
crosswalks, stop bars, legends, arrows, and similar patterns shall be placed
with a portable applicator, using the extrusion method.

3.2.2.2      Primer

After surface preparation has been completed the asphalt and/or concrete
pavement surface shall be primed.  The primer shall be applied with spray
equipment.  Primer materials shall be allowed to "set-up" prior to applying
the thermoplastic composition.  The asphalt concrete primer shall be allowed
to dry to a tack-free condition, usually occurring in less than 10 minutes.
The Portland cement concrete primer shall be allowed to dry in accordance
with the thermoplastic manufacturer's recommendations.  To shorten the
curing time of the epoxy resins an infrared heating device may be used on
the concrete primer.
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     a.  Asphalt Concrete Primer:  Primer shall be applied to all asphalt
concrete pavements at a wet film thickness of 0.10 mm (0.005 inch), plus or
minus 0.025 mm (0.001 inch) 25-40 square meters per liter.

     b.  Portland Cement Concrete Primer:  Primer shall be applied to all
concrete pavements (including concrete bridge decks) at a wet film thickness
of between 1.0 to 1.3 mm 30-40 square meters per liter.

3.2.2.3      Markings

After the primer has "set-up", the thermoplastic shall be applied at
temperatures no lower than 190 degrees C nor higher than 220 degrees C at
the point of deposition.  Immediately after installation of the marking,
drop-on glass spheres shall be mechanically applied so that the spheres are
held by and imbedded in the surface of the molten material.

     a.  Extruded Markings:  All extruded thermoplastic markings shall be
applied at the specified width and at a thickness of not less than 3.0 mm
(0.125 inch) nor more than 5.0 mm (0.190 inch).

     b.  Sprayed Markings:  All sprayed thermoplastic markings shall be
applied at the specified width and the thicknesses designated in the
contract plans.  If the plans do not specify a thickness, centerline
markings shall be applied at a wet thickness of 2.0 mm (0.090 inch), plus or
minus 0.10 mm (0.005 inch, and edgeline markings at a wet thickness of 1.5
mm (0.60 inch), plus or minus 0.10 mm (0.005 inch).

     c.  Reflective Glass Spheres:  Immediately following application,
reflective glass spheres shall be dropped onto the molten thermoplastic
marking at the rate of 1 kilogram per 2 square meters of compound.

3.2.3      Preformed Tape

The pavement surface temperature shall be a minimum of 15 degrees C and the
ambient temperature shall be a minimum of 15 degrees C and rising.  The
preformed markings shall be placed in accordance with the manufacturer's
written instructions.

3.2.4      Raised Reflective Markers

Prefabricated markers shall be aligned carefully at the required spacing and
permanently fixed in place by means of epoxy resin adhesives.  To insure
good bond, pavement in areas where markers will be set shall be thoroughly
cleaned by sandblasting and use of compressed air prior to applying
adhesive.

3.2.5      Reflective Media

Application of reflective media shall immediately follow application of
pigmented binder.  Drop-on application of glass spheres shall be
accomplished to insure that reflective media is evenly distributed at the
specified rate of coverage.  Should there be malfunction of either paint
applicator or reflective media dispenser, operations shall be discontinued
immediately until deficiency is corrected.

3.3      MARKING REMOVAL
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Pavement marking, including plastic tape, shall be removed in the areas
shown on the drawings.  Removal of marking shall be as complete as possible
without damage to the surface.  Aggregate shall not be exposed by the
removal process.  After the markings are removed, the cleaned pavement
surfaces shall exhibit adequate texture for remarking as specified in
paragraph SURFACE PREPARATION.  Contractor shall demonstrate removal of
pavement marking in an area designated by the Contracting Officer.  The
demonstration area will become the standard for the remainder of the work.

3.3.1      Equipment Operation

Equipment shall be controlled and operated to remove markings from the
pavement surface, prevent dilution or removal of binder from underlying
pavement, and prevent emission of blue smoke from asphalt or tar surfaces.

3.3.2      Cleanup and Waste Disposal

The worksite shall be kept clean of debris and waste from the removal
operations.  Cleanup shall immediately follow removal operations in areas
subject to air traffic.  Debris shall be disposed of at approved sites.

-- End Of Section --
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SECTION 02770A

CONCRETE SIDEWALKS AND CURBS AND GUTTERS
03/98

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications are referred to in the text by basic
designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AASHTO M 182 (1991) Burlap Cloth Made from Jute or Kenaf

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 185 (1997) Steel Welded Wire Fabric, Plain, for
Concrete Reinforcement

ASTM A 615/A 615M (1996a) Deformed and Plain Billet-Steel Bars
for Concrete Reinforcement

ASTM A 616/A 616M (1996a) Rail-Steel Deformed and Plain Bars
for Concrete Reinforcement

ASTM A 617/A 617M (1996a) Axle-Steel Deformed and Plain Bars
for Concrete Reinforcement

ASTM C 31/C 31M (1996) Making and Curing Concrete Test
Specimens in the Field

ASTM C 143 (1990a) Slump of Hydraulic Cement Concrete

ASTM C 171 (1997) Sheet Materials for Curing Concrete

ASTM C 172 (1997) Sampling Freshly Mixed Concrete

ASTM C 173 (1996) Air Content of Freshly Mixed Concrete
by the Volumetric Method

ASTM C 231 (1997) Air Content of Freshly Mixed Concrete
by the Pressure Method

ASTM C 309 (1997) Liquid Membrane-Forming Compounds for
Curing Concrete

ASTM C 920 (1995) Elastomeric Joint Sealants

ASTM D 1751 (1983; R 1991) Preformed Expansion Joint
Filler for Concrete Paving and Structural
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Construction (Nonextruding and Resilient
Bituminous Types)

ASTM D 1752 (1984; R 1996) Preformed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Paving and Structural Construction

ASTM D 3405 (1996) Joint Sealants, Hot-Applied, for
Concrete and Asphalt Pavements

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Concrete; G

  Copies of certified delivery tickets for all concrete used in the
construction.

SD-06 Test Reports

Field Quality Control; G

  Copies of all test reports within 24 hours of completion of the
test.

SD-07 Plant, Equipment, Machines, and Tools; G

1.3   WEATHER LIMITATIONS

1.3.1   Placing During Cold Weather

Concrete placement shall not take place when the air temperature reaches 5
degrees C  and is falling, or is already below that point.  Placement may
begin when the air temperature reaches 2 degrees C  and is rising, or is
already above 5 degrees C.  Also, the temperature must be forecasted to be
above 5 degrees C for the duration of the concrete placement.  Provisions
shall be made to protect the concrete from freezing during the specified
curing period.  Approval will be contingent upon full conformance with the
following provisions.  The underlying material shall be prepared and
protected so that it is entirely free of frost when the concrete is
deposited.  Mixing water and aggregates shall be heated as necessary to
result in the temperature of the in-place concrete being between 10 and 30
degrees C.  Methods and equipment for heating shall be approved.  The
aggregates shall be free of ice, snow, and frozen lumps before entering the
mixer.  Covering and other means shall be provided for maintaining the
concrete at a temperature of at least 10 degrees C  for not less than 72
hours after placing, and at a temperature above freezing for the remainder
of the curing period.
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1.3.2   Placing During Warm Weather

The temperature of the concrete as placed shall not exceed 30 degrees C
except where an approved retarder is used.  The mixing water and/or
aggregates shall be cooled, if necessary, to maintain a satisfactory placing
temperature.  The placing temperature shall not exceed 35 degrees C at any
time.

1.4   PLANT, EQUIPMENT, MACHINES, AND TOOLS

1.4.1   General Requirements

Plant, equipment, machines, and tools used in the work shall be subject to
approval and shall be maintained in a satisfactory working condition at all
times.  The equipment shall have the capability of producing the required
product, meeting grade controls, thickness control and smoothness
requirements as specified.  Use of the equipment shall be discontinued if it
produces unsatisfactory results.  The Contracting Officer shall have access
at all times to the plant and equipment to ensure proper operation and
compliance with specifications.

1.4.2   Slip Form Equipment

Slip form paver or curb forming machine, will be approved based on trial use
on the job and shall be self-propelled, automatically controlled, crawler
mounted, and capable of spreading, consolidating, and shaping the plastic
concrete to the desired cross section in 1 pass.

PART 2   PRODUCTS

Material requirements shall follow NJDOT Standard Specifications, Section
604, Paragraph 604.02 (Gutters); Section 605, Paragraph 605.02 (Curbs); and
Section 607, Paragraph 607.02 (Sidewalks).

2.1   CONCRETE

Concrete shall conform to the applicable requirements except as otherwise
specified.  Concrete shall have a minimum compressive strength of 24 MPa  at
28 days.  Maximum size of aggregate shall be 37.5 mm.

2.1.1   Air Content

Mixtures shall have air content by volume of concrete of 5 to 7 percent,
based on measurements made immediately after discharge from the mixer.

2.1.2   Slump

The concrete slump shall be 50 mm plus or minus 25 mm  where determined in
accordance with ASTM C 143.

2.1.3   Reinforcement Steel

Reinforcement bars shall conform to ASTM A 615/A 615M, ASTM A 616/A 616M, or
ASTM A 617/A 617M.  Wire mesh reinforcement shall conform to ASTM A 185.

2.2   CONCRETE CURING MATERIALS
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2.2.1   Impervious Sheet Materials

Impervious sheet materials shall conform to ASTM C 171, type optional,
except that polyethylene film, if used, shall be white opaque.

2.2.2   Burlap

Burlap shall conform to AASHTO M 182.

2.2.3   White Pigmented Membrane-Forming Curing Compound

White pigmented membrane-forming curing compound shall conform to ASTM C
309, Type 2.

2.3   CONCRETE PROTECTION MATERIALS

Concrete protection materials shall be a linseed oil mixture of equal parts,
by volume, of linseed oil and either mineral spirits, naphtha, or
turpentine.  At the option of the contractor, commercially prepared linseed
oil mixtures, formulated specifically for application to concrete to provide
protection against the action of deicing chemicals may be used, except that
emulsified mixtures are not acceptable.

2.4   JOINT FILLER STRIPS

2.4.1   Expansion Joint Filler, Premolded

Expansion joint filler, premolded, shall conform to ASTM D 1751 or ASTM D
1752, 10 mm  thick, unless otherwise indicated.

2.5   JOINT SEALANTS

2.5.1   Joint Sealant, Cold-Applied

Joint sealant, cold-applied shall conform to ASTM C 920.

2.5.2   Joint Sealant, Hot-Poured

Joint sealant, hot-poured shall conform to ASTM D 3405.

2.6   FORM WORK

Form work shall be designed and constructed to ensure that the finished
concrete will conform accurately to the indicated dimensions, lines, and
elevations, and within the tolerances specified.  Forms shall be of wood or
steel, straight, of sufficient strength to resist springing during
depositing and consolidating concrete.  Wood forms shall be surfaced plank,
50 mm   nominal thickness, straight and free from warp, twist, loose knots,
splits or other defects.  Wood forms shall have a nominal length of 3 m.
Radius bends may be formed with 19 mm  boards, laminated to the required
thickness.  Steel forms shall be channel-formed sections with a flat top
surface and with welded braces at each end and at not less than two
intermediate points.  Ends of steel forms shall be interlocking and self-
aligning.  Steel forms shall include flexible forms for radius forming,
corner forms, form spreaders, and fillers.  Steel forms shall have a nominal
length of 3 m  with a minimum of 3 welded stake pockets per form.  Stake
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pins shall be solid steel rods with chamfered heads and pointed tips
designed for use with steel forms.

2.6.1   Sidewalk Forms

Sidewalk forms shall be of a height equal to the full depth of the finished
sidewalk.

2.6.2   Curb and Gutter Forms

Curb and gutter outside forms shall have a height equal to the full depth of
the curb or gutter.  The inside form of curb shall have batter as indicated
and shall be securely fastened to and supported by the outside form.  Rigid
forms shall be provided for curb returns, except that benders or thin plank
forms may be used for curb or curb returns with a radius of 3 m  or more,
where grade changes occur in the return, or where the central angle is such
that a rigid form with a central angle of 90 degrees cannot be used.  Back
forms for curb returns may be made of 38 mm  benders, for the full height of
the curb, cleated together.  In lieu of inside forms for curbs, a curb
"mule" may be used for forming and finishing this surface, provided the
results are approved.

PART 3   EXECUTION

3.1   SUBGRADE PREPARATION

The subgrade shall be constructed to the specified grade and cross section
prior to concrete placement.  Subgrade shall be placed and compacted in
conformance with Section 02300 EARTHWORK.

3.1.1   Sidewalk Subgrade

The subgrade shall be tested for grade and cross section with a template
extending the full width of the sidewalk and supported between side forms.

3.1.2   Curb and Gutter Subgrade

The subgrade shall be tested for grade and cross section by means of a
template extending the full width of the curb and gutter.  The subgrade
shall be of materials equal in bearing quality to the subgrade under the
adjacent pavement.

3.1.3   Maintenance of Subgrade

The subgrade shall be maintained in a smooth, compacted condition in
conformity with the required section and established grade until the
concrete is placed.  The subgrade shall be in a moist condition when
concrete is placed.  The subgrade shall be prepared and protected to produce
a subgrade free from frost when the concrete is deposited.

3.2   FORM SETTING

Forms shall be set to the indicated alignment, grade and dimensions.  Forms
shall be held rigidly in place by a minimum of 3 stakes per form placed at
intervals not to exceed 1.2 meters.  Corners, deep sections, and radius
bends shall have additional stakes and braces, as required.  Clamps,
spreaders, and braces shall be used where required to ensure rigidity in the
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forms.  Forms shall be removed without injuring the concrete.  Bars or heavy
tools shall not be used against the concrete in removing the forms.  Any
concrete found defective after form removal shall be promptly and
satisfactorily repaired.  Forms shall be cleaned and coated with form oil
each time before concrete is placed.  Wood forms may, instead, be thoroughly
wetted with water before concrete is placed, except that with probable
freezing temperatures, oiling is mandatory.

3.2.1   Sidewalks

Forms for sidewalks shall be set with the upper edge true to line and grade
with an allowable tolerance of 3 mm in any 3 m long section.  After forms
are set, grade and alignment shall be checked with a 3 m straightedge.
Forms shall have a transverse slope as indicated with the low side adjacent
to the roadway.  Side forms shall not be removed for 12 hours after
finishing has been completed.

3.2.2   Curbs and Gutters

The forms of the front of the curb shall be removed not less than 2 hours
nor more than 6 hours after the concrete has been placed.  Forms back of
curb shall remain in place until the face and top of the curb have been
finished, as specified for concrete finishing.  Gutter forms shall not be
removed while the concrete is sufficiently plastic to slump in any
direction.

3.3   SIDEWALK CONCRETE PLACEMENT AND FINISHING

3.3.1   Formed Sidewalks

Concrete shall be placed in the forms in one layer.  When consolidated and
finished, the sidewalks shall be of the thickness indicated.  After concrete
has been placed in the forms, a strike-off guided by side forms shall be
used to bring the surface to proper section to be compacted.  The concrete
shall be consolidated with an approved vibrator, and the surface shall be
finished to grade with a strike off.

3.3.2   Concrete Finishing

After straightedging, when most of the water sheen has disappeared, and just
before the concrete hardens, the surface shall be finished with a wood float
or darby to a smooth and uniformly fine granular or sandy texture free of
waves, irregularities, or tool marks.  A scored surface shall be produced by
brooming with a fiber-bristle brush in a direction transverse to that of the
traffic, followed by edging.

3.3.3   Edge and Joint Finishing

All slab edges, including those at formed joints, shall be finished with an
edger having a radius of 3 mm.  Transverse joint shall be edged before
brooming, and the brooming shall eliminate the flat surface left by the
surface face of the edger.  Corners and edges which have crumbled and areas
which lack sufficient mortar for proper finishing shall be cleaned and
filled solidly with a properly proportioned mortar mixture and then
finished.
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3.3.4   Surface and Thickness Tolerances

Finished surfaces shall not vary more than 8 mm  from the testing edge of a
3 m straightedge.  Permissible deficiency in section thickness will be up to
6 mm

3.4   CURB AND GUTTER CONCRETE PLACEMENT AND FINISHING

3.4.1   Formed Curb and Gutter

Concrete shall be placed to the section required in a single lift.
Consolidation shall be achieved by using approved mechanical vibrators.
Curve shaped gutters shall be finished with a standard curb "mule".

3.4.2   Curb and Gutter Finishing

Approved slipformed curb and gutter machines may be used in lieu of hand
placement.

3.4.3   Concrete Finishing

Exposed surfaces shall be floated and finished with a smooth wood float
until true to grade and section and uniform in texture.  Floated surfaces
shall then be brushed with a fine-hair brush with longitudinal strokes.  The
edges of the gutter and top of the curb shall be rounded with an edging tool
to a radius of 13 mm.  Immediately after removing the front curb form, the
face of the curb shall be rubbed with a wood or concrete rubbing block and
water until blemishes, form marks, and tool marks have been removed.  The
front curb surface, while still wet, shall be brushed in the same manner as
the gutter and curb top.  The top surface of gutter and entrance shall be
finished to grade with a wood float.

3.4.4   Joint Finishing

Curb edges at formed joints shall be finished as indicated.

3.4.5   Surface and Thickness Tolerances

Finished surfaces shall not vary more than 6 mm  from the testing edge of a
3 m straightedge.  Permissible deficiency in section thickness will be up to
6 mm.

3.5   SIDEWALK JOINTS

Sidewalk joints shall be constructed to divide the surface into rectangular
areas.  Transverse contraction joints shall be spaced at a distance equal to
the sidewalk width or 1.5 m on centers, whichever is less, and shall be
continuous across the slab.  Longitudinal contraction joints shall be
constructed along the centerline of all sidewalks 3 m or more in width.
Transverse expansion joints shall be installed at sidewalk returns and
opposite expansion joints in adjoining curbs.  Where the sidewalk is not in
contact with the curb, transverse expansion joints shall be installed as
indicated.  Expansion joints shall be formed about structures and features
which project through or into the sidewalk pavement, using joint filler of
the type, thickness, and width indicated.
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3.5.1   Sidewalk Contraction Joints

The contraction joints shall be formed in the fresh concrete by cutting a
groove in the top portion of the slab to a depth of at least one-fourth of
the sidewalk slab thickness, using a jointer to cut the groove, or by sawing
a groove in the hardened concrete with a power-driven saw, unless otherwise
approved.  Sawed joints shall be constructed by sawing a groove in the
concrete with a 3 mm  blade to the depth indicated.  An ample supply of saw
blades shall be available on the job before concrete placement is started,
and at least one standby sawing unit in good working order shall be
available at the jobsite at all times during the sawing operations.

3.5.2   Sidewalk Expansion Joints

Expansion joints shall be formed with 13 mm joint filler strips.  Joint
filler shall be placed with top edge 6 mm below the surface and shall be
held in place with steel pins or other devices to prevent warping of the
filler during floating and finishing.  Immediately after finishing
operations are completed, joint edges shall be rounded with an edging tool
having a radius of 3 mm, and concrete over the joint filler shall be
removed.  At the end of the curing period, expansion joints shall be cleaned
and filled with joint sealant.  The joint opening shall be thoroughly
cleaned before the sealing material is placed.  Sealing material shall not
be spilled on exposed surfaces of the concrete.  Concrete at the joint shall
be surface dry and atmospheric and concrete temperatures shall be above 10
degrees C at the time of application of joint sealing material.  Excess
material on exposed surfaces of the concrete shall be removed immediately
and concrete surfaces cleaned.

3.5.3   Reinforcement Steel Placement

Reinforcement steel shall be accurately and securely fastened in place with
suitable supports and ties before the concrete is placed.

3.6   CURB AND GUTTER JOINTS

Curb and gutter joints shall be constructed at right angles to the line of
curb and gutter.

3.6.1   Contraction Joints

Contraction joints shall be constructed directly opposite contraction joints
in abutting portland cement concrete pavements and spaced so that monolithic
sections between curb returns will not be less than 1.5 m nor greater than
4.5 m in length.  Contraction joints shall be constructed by means of 3 mm
thick separators and of a section conforming to the cross section of the
curb and gutter.  Separators shall be removed as soon as practicable after
concrete has set sufficiently to preserve the width and shape of the joint
and prior to finishing.

3.6.2   Expansion Joints

Expansion joints shall be formed by means of preformed expansion joint
filler material cut and shaped to the cross section of curb and gutter.
Expansion joints shall be provided in curb and gutter directly opposite
expansion joints of abutting portland cement concrete pavement, and shall be
of the same type and thickness as joints in the pavement.  Where curb and
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gutter do not abut portland cement concrete pavement, expansion joints at
least 13 mm in width shall be provided at intervals not exceeding 10 meters.
Expansion joints shall be provided in nonreinforced concrete gutter at
locations indicated.  Expansion joints shall be sealed immediately following
curing of the concrete or as soon thereafter as weather conditions permit.
Joints shall be sealed as specified in NJDOT Standard Specifications,
Section 605, Paragraph 605.07.

3.7   CURING AND PROTECTION

3.7.1   General Requirements

Concrete shall be protected against loss of moisture and rapid temperature
changes for at least 7 days from the beginning of the curing operation.
Unhardened concrete shall be protected from rain and flowing water.  All
equipment needed for adequate curing and protection of the concrete shall be
on hand and ready for use before actual concrete placement begins.
Protection shall be provided as necessary to prevent cracking of the
pavement due to temperature changes during the curing period.

3.7.1.1   Mat Method

The entire exposed surface shall be covered with 2 or more layers of burlap.
Mats shall overlap each other at least 150 mm. The mat shall be thoroughly
wetted with water prior to placing on concrete surface and shall be kept
continuously in a saturated condition and in intimate contact with concrete
for not less than 7 days.

3.7.1.2   Impervious Sheeting Method

The entire exposed surface shall be wetted with a fine spray of water and
then covered with impervious sheeting material.  Sheets shall be laid
directly on the concrete surface with the light-colored side up and
overlapped 300 mm  when a continuous sheet is not used.  The curing medium
shall not be less than 450 mm  wider than the concrete surface to be cured,
and shall be securely weighted down by heavy wood planks, or a bank of moist
earth placed along edges and laps in the sheets.  Sheets shall be
satisfactorily repaired or replaced if torn or otherwise damaged during
curing.  The curing medium shall remain on the concrete surface to be cured
for not less than 7 days.

3.7.1.3   Membrane Curing Method

A uniform coating of white-pigmented membrane-curing compound shall be
applied to the entire exposed surface of the concrete as soon after
finishing as the free water has disappeared from the finished surface.
Formed surfaces shall be coated immediately after the forms are removed and
in no case longer than 1 hour after the removal of forms.  Concrete shall
not be allowed to dry before the application of the membrane.  If any drying
has occurred, the surface of the concrete shall be moistened with a fine
spray of water and the curing compound applied as soon as the free water
disappears.  Curing compound shall be applied in two coats by hand-operated
pressure sprayers at a coverage of approximately 5 square meters per liter
(200 square feet per gallon) for the total of both coats.  The second coat
shall be applied in a direction approximately at right angles to the
direction of application of the first coat.  The compound shall form a
uniform, continuous, coherent film that will not check, crack, or peel and
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shall be free from pinholes or other imperfections.  If pinholes, abrasion,
or other discontinuities exist, an additional coat shall be applied to the
affected areas within 30 minutes.  Concrete surfaces that are subjected to
heavy rainfall within 3 hours after the curing compound has been applied
shall be resprayed by the method and at the coverage specified above.  Areas
where the curing compound is damaged by subsequent construction operations
within the curing period shall be resprayed.  Necessary precautions shall be
taken to insure that the concrete is properly cured at sawed joints, and
that no curing compound enters the joints.  The top of the joint opening and
the joint groove at exposed edges shall be tightly sealed before the
concrete in the region of the joint is resprayed with curing compound.  The
method used for sealing the joint groove shall prevent loss of moisture from
the joint during the entire specified curing period.  Approved standby
facilities for curing concrete pavement shall be provided at a location
accessible to the jobsite for use in the event of mechanical failure of the
spraying equipment or other conditions that might prevent correct
application of the membrane-curing compound at the proper time.  Concrete
surfaces to which membrane-curing compounds have been applied shall be
adequately protected during the entire curing period from pedestrian and
vehicular traffic, except as required for joint-sawing operations and
surface tests, and from any other possible damage to the continuity of the
membrane.

3.7.2   Backfilling

After curing, debris shall be removed and the area adjoining the concrete
shall be backfilled, graded, and compacted to conform to the surrounding
area in accordance with lines and grades indicated.

3.7.3   Protection

Completed concrete shall be protected from damage until accepted.  The
Contractor shall repair damaged concrete and clean concrete discolored
during construction.  Concrete that is damaged shall be removed and
reconstructed for the entire length between regularly scheduled joints.
Refinishing the damaged portion will not be acceptable.  Removed damaged
portions shall be disposed of as directed.

3.7.4   Protective Coating

Protective coating of linseed oil mixture shall be applied to the exposed-
to-view concrete surface.

3.7.4.1   Application

Curing and backfilling operation shall be completed prior to applying two
coats of protective coating.  Concrete shall be surface dry and clean before
each application.  Coverage shall be by spray application at not more than
11 square meters per liter (50 square yards per gallon) for first
application and not more than 15.5 square meters per liter (70 square yards
per gallon) for second application, except that the number of applications
and coverage for each application for commercially prepared mixture shall be
in accordance with the manufacturer's instructions.  Coated surfaces shall
be protected from vehicular and pedestrian traffic until dry.

3.7.4.2   Precautions
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Protective coating shall not be heated by direct application of flame or
electrical heaters and shall be protected from exposure to open flame,
sparks, and fire adjacent to open containers or applicators.  Material shall
not be applied at ambient or material temperatures lower than 10 degrees C.

3.8   FIELD QUALITY CONTROL

3.8.1   General Requirements

The Contractor shall perform the inspection and tests described and meet the
specified requirements for inspection details and frequency of testing.
Based upon the results of these inspections and tests, the Contractor shall
take the action and submit reports as required below, and any additional
tests to insure that the requirements of these specifications are met.

3.8.2   Concrete Testing

3.8.2.1   Strength Testing

The Contractor shall provide molded concrete specimens for strength tests.
Samples of concrete placed each day shall be taken not less than once a day
.  The samples for strength tests shall be taken in accordance with ASTM C
172.  Cylinders for acceptance shall be molded in conformance with ASTM C
31/C 31M by an approved testing laboratory.  Each strength test result shall
be the average of 2 test cylinders from the same concrete sample tested at
28 days, unless otherwise specified or approved.  Concrete specified on the
basis of compressive strength will be considered satisfactory if the
averages of all sets of three consecutive strength test results equal or
exceed the specified strength, and no individual strength test result falls
below the specified strength by more than 4 MPa.

3.8.2.2   Air Content

Air content shall be determined in accordance with ASTM C 173 or ASTM C 231.
ASTM C 231 shall be used with concretes and mortars made with relatively
dense natural aggregates.  Two tests for air content shall be made on
randomly selected batches of each class of concrete placed during each
shift.  Additional tests shall be made when excessive variation in concrete
workability is reported by the placing foreman or the Government inspector.
If results are out of tolerance, the placing foreman shall be notified and
he shall take appropriate action to have the air content corrected at the
plant.  Additional tests for air content will be performed on each truckload
of material until such time as the air content is within the tolerance
specified.

3.8.2.3   Slump Test

Two slump tests shall be made on randomly selected batches of each class of
concrete placed during each shift.  Additional tests shall be performed when
excessive variation in the workability of the concrete is noted or when
excessive crumbling or slumping is noted along the edges of slip-formed
concrete.

3.8.3   Thickness Evaluation

The anticipated thickness of the concrete shall be determined prior to
placement by passing a template through the formed section or by measuring
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the depth of opening of the extrusion template of the curb forming machine.
If a slip form paver is used for sidewalk placement, the subgrade shall be
true to grade prior to concrete placement and the thickness will be
determined by measuring each edge of the completed slab.

3.8.4   Surface Evaluation

The finished surface of each category of the completed work shall be uniform
in color and free of blemishes and form or tool marks.

3.9   SURFACE DEFICIENCIES AND CORRECTIONS

3.9.1   Thickness Deficiency

When measurements indicate that the completed concrete section is deficient
in thickness by more than 6 mm  the deficient section will be removed,
between regularly scheduled joints, and replaced at no additional cost to
the government.

3.9.2   High Areas

In areas not meeting surface smoothness and plan grade requirements, high
areas shall be reduced either by rubbing the freshly finished concrete with
carborundum brick and water when the concrete is less than 36 hours old or
by grinding the hardened concrete with an approved surface grinding machine
after the concrete is 36 hours old or more.  The area corrected by grinding
the surface of the hardened concrete shall not exceed 5 percent of the area
of any integral slab, and the depth of grinding shall not exceed 6 mm.
Pavement areas requiring grade or surface smoothness corrections in excess
of the limits specified above shall be removed and replaced.

3.9.3      Appearance

Exposed surfaces of the finished work will be inspected by the Government
and any deficiencies in appearance will be identified.  Areas which exhibit
excessive cracking, discoloration, form marks, or tool marks or which are
otherwise inconsistent with the overall appearances of the work shall be
removed and replaced.

-- End Of Section --
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SECTION 02811A

UNDERGROUND SPRINKLER SYSTEMS
02/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications are referred to in the text by the
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 53/A 53M (2001) Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless

ASTM A 536 (1984; R 1999el) Ductile Iron Castings

ASTM B 32 (1996) Solder Metal

ASTM B 43 (1998) Seamless Red Brass Pipe, Standard
Sizes

ASTM B 88M (1999) Seamless Copper Water Tube (Metric)

ASTM D 1785 (1999) Poly(Vinyl Chloride)(PVC) Plastic
Pipe, Schedules 40, 80, and 120

ASTM D 2000 (1999) Rubber Products in Automotive
Applications

ASTM D 2241 (2000) Poly(Vinyl Chloride) (PVC) Pressure-
Rated Pipe (SDR Series)

ASTM D 2287 (1996a) Nonrigid Vinyl Chloride Polymer and
Copolymer Molding and Extrusion Compounds

ASTM D 2464 (1999) Threaded Poly(Vinyl Chloride) (PVC)
Plastic Pipe Fittings, Schedule 80

ASTM D 2466 (1999) Poly(Vinyl Chloride)(PVC) Plastic Pipe
Fittings, Schedule 40

ASTM D 2564 (1996a) Solvent Cements for Poly(Vinyl
Chloride) (PVC) Plastic Piping Systems

ASTM D 2774 (1994) Underground Installation of
Thermoplastic Pressure Piping

ASTM D 2855 (1996) Making Solvent-Cemented Joints with
Poly(Vinyl Chloride) (PVC) Pipe and Fittings
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ASTM D 3261 (1997) Butt Heat Fusion Polyethylene (PE)
Plastic Fittings for Polyethylene (PE)
Plastic Pipe and Tubing

ASTM F 441/F 441M (1999) Chlorinated Poly(Vinyl
Chloride).(CPVC) Plastic Pipe, Schedules 40
and 80

AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)

ASSE 1012 (1995) Backflow Preventers with Intermediate
Atmospheric Vent

ASSE 1013 (1999) Reduced Pressure Principle Backflow
Preventers

ASSE 1020 (1998) Pressure Vacuum Breaker Assembly
(Recommended for Outdoor Usage)

AMERICAN WATER WORKS ASSOCIATION(AWWA)

AWWA C509 (1994; Addendum 1995) Resilient-Seated Gate
Valves for Water Supply Service

AWWA C606 (1997) Grooved and Shouldered Joints

AWWA C901 (1996) Polyethylene (PE) Pressure Pipe and
Tubing, 1/2 In. Through 3 In., for Water
Service

ASME INTERNATIONAL (ASME)

ASME B1.2 (1983; R 1991; Errata May 1992) Gages and
Gaging for Unified Inch Screw Threads

ASME B16.15 (1985; R 1994) Cast Bronze Threaded Fittings
Classes 125 and 250

ASME B16.18 (1984; R 1994) Cast Copper Alloy Solder Joint
Pressure Fittings

ASME B16.22 (1995; B16.22a1998) Wrought Copper and Copper
Alloy Solder Joint Pressure Fittings

ASME B16.3 (1998) Malleable Iron Threaded Fittings

ASME B40.1 (1991) Gauges - Pressure Indicating Dial Type
- Elastic Element

FOUNDATION FOR CROSS-CONNECTION CONTROL AND HYDRAULIC RESEARCH
(FCCCHR)

FCCCHR-CCC Manual of Cross-Connection Control

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS
INDUSTRY (MSS)
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MSS SP-80 (1997) Bronze Gate, Globe, Angle and Check
Valves

MSS SP-85 (1994) Cast Iron Globe & Angle Valves,
Flanged and Threaded Ends

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 2 (1993) Industrial Controls and Systems
Controllers, Contactors, and Overload Relays
Rated Not More Than 2,000 Volts AC or 750
Volts DC

NEMA ICS 6 (1993) Industrial Control and Systems,
Enclosures

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (1999) National Electrical Code

PLUMBING AND DRAINAGE INSTITUTE (PDI)

PDI WH 201 (1992) Water Hammer Arresters

U.S. GENERAL SERVICES ADMINISTRATION (GSA)

CID A-A-51145 (Rev C) Flux, Soldering, Non-Electronic,
Paste and Liquid

1.2   PERFORMANCE REQUIREMENTS

System shall operate with a minimum water pressure  at connection to
building and  at the last head in each zone as required by manufacturers
specifications .

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Sprinkler System; G

  Detail drawings for valves, sprinkler heads, backflow preventers,
automatic controllers, emitter heads, and water hammer arresters.
Drawings shall include a complete list of equipment and materials,
and manufacturer's descriptive and technical literature,
performance charts and curves, catalog cuts, and installation
instructions.  Drawings shall also contain complete wiring and
schematic diagrams and any other details required to demonstrate
that the system has been coordinated and will function as a unit.
Drawings shall show proposed system layout, type and number of
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heads and emitters, zone valves, drain pockets, backflow devices,
controllers, and mounting details of controllers.  As-built
Drawings which provide current factual information showing
locations of mains, heads, valves, and controllers including
deviations from and amendments to the drawings and changes in the
work shall be included.

SD-03 Product Data

Framed Instructions; G

  Labels, signs, and templates of operating instructions that are
required to be mounted or installed on or near the product for
normal, safe operation.

Field Training; G

  Information describing training to be provided, training aids to
be used, samples of training materials to be provided, and
schedules and notification of training.

Sprinkler System; G

  Detailed procedures defining the Contractor's provisions for
accident prevention, health protection, and other safety
precautions for the work to be done.

Spare Parts; G

  Spare parts data for each different item of material and
equipment specified, after approval of the related submittals and
not later than the start of the field tests.  The data shall
include a complete list of parts and supplies, with current unit
prices and source of supply.

Design Analysis and Calculations; G

  Design analyses and pressure calculations verifying that system
will provide the irrigation requirements.

SD-06 Test Reports

Field Tests; G

  Performance test reports, in booklet form, showing all field
tests performed to adjust each component; and all field tests
performed to prove compliance with the specified performance
criteria, upon completion and testing of the installed system.
Each test report shall indicate the final position of control
valves.

SD-07 Certificates

Sprinkler System; G

  The material supplier's or equipment manufacturer's statement
that the supplied material or equipment meets specified
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requirements.  Each certificate shall be signed by an official
authorized to certify in behalf of material supplier or product
manufacturer and shall identify quantity and date or dates of
shipment or delivery to which the certificates apply.

SD-10 Operation and Maintenance Data

Sprinkler System; G

  Six copies of operation and six copies of maintenance manuals for
the equipment furnished.  One complete set prior to field testing
and the remainder upon acceptance.  Manuals shall be approved prior
to the field training course.  Operating manuals shall detail the
step-by-step procedures required for system startup, operation, and
shutdown.  Operating manuals shall include the manufacturer's name,
model number, parts list, and brief description of all equipment
and their basic operating features.  Maintenance manuals shall list
routine maintenance procedures, possible breakdowns and repairs,
and troubleshooting guides.  Maintenance manuals shall include
piping and equipment layout, simplified wiring and control diagrams
of the system as installed, and system programming schedule.

1.4   DELIVERY AND STORAGE

All equipment delivered and placed in storage shall be protected from the
weather; excessive humidity and temperature variation; direct sunlight (in
the case of plastic or rubber materials); and dirt, dust, or other
contaminants.

1.5   FIELD MEASUREMENTS

The Contractor shall verify all dimensions in the field and shall advise the
Contracting Officer of any discrepancy before performing the work.

PART 2   PRODUCTS

2.1   MATERIALS AND EQUIPMENT REQUIREMENTS

2.1.1   Standard Products

Materials and equipment shall be the standard products of a manufacturer who
has produced similar systems which have performed well for a minimum period
of 2 years prior to bid opening.  Equipment shall be supported by a service
organization that is, in the opinion of the Contracting Officer, reasonably
convenient to the site.

2.1.2   Nameplates

Each item of equipment shall have the manufacturer's name, address, type or
style, model or serial number, and catalog number on a plate secured to the
item of equipment.

2.1.3   Extra Stock

The following extra stock shall be provided:  Two sprinkler heads of each
size and type, two valve keys for operating manual valves, two wrenches for
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removing and installing each type of head, two quick coupler keys and hose
swivels, and four irrigation controller housing keys.

2.2   PIPING MATERIALS

2.2.1   Copper Tubing and Associated Fittings

Tubing shall conform to requirements of ASTM B 88M, Type K.  Fittings shall
conform to ASME B16.22 and ASME B16.18, solder joint.  Solder shall conform
to ASTM B 32 95-5 tin-antimony.  Flux shall conform to CID A-A-51145, Type
I.  Grooved mechanical joints and fittings shall be designed for not less
than 862 kPa  service and shall be the product of the same manufacturer.
Grooved fitting and mechanical coupling housing shall be ductile iron
conforming to ASTM A 536.  Gaskets for use in grooved joints shall be molded
synthetic polymer of pressure responsive design and shall conform to ASTM D
2000 for circulating medium up to 110 degrees C.  Grooved joints shall
conform to AWWA C606.  Coupling nuts and bolts for use in grooved joints
shall be steel and shall conform to ASTM A 183.

2.2.2   Red Brass Pipe and Associated Fittings

Pipe shall conform to requirements of ASTM B 43, regular.  Fittings shall be
Class 250, cast bronze threaded conforming to the requirements of ASME
B16.15.

2.2.3   Galvanized Steel Pipe and Associated Fittings

Pipe shall conform to requirements of ASTM A 53/A 53M, Schedule 40.
Fittings shall be Class 150 conforming to requirements of ASME B16.3.

2.2.4   Polyvinyl Chloride (PVC) Pipe, Fittings and Solvent Cement

2.2.4.1   PVC Pipe

Pipe shall conform to the requirements of ASTM D 1785, PVC 1120 Schedule 40;
or ASTM D 2241, PVC 1120 SDR 21, Class 200.

2.2.4.2   PVC Fittings

Solvent welded socket type fittings shall conform to requirements of ASTM D
2466, Schedule 40.  Threaded type fittings shall conform to requirements of
ASTM D 2464, Schedule 80.

2.2.4.3   Solvent Cement

Solvent cement shall conform to the requirements of ASTM D 2564.

2.2.5   Polyethylene (PE) Plastic Piping

Pipe shall conform to AWWA C901, outside diameter base with dimension ratio
(DR) of 9.3 to provide 1034 kPa (150 psi) minimum pressure rating.  Fittings
shall conform to ASTM D 3261, DR of 9.3.

2.2.6   Dielectric Fittings

Dielectric fittings shall conform to ASTM F 441/F 441M, Schedule 80, CPVC
threaded pipe nipples, 100 mm (4 inch) minimum length.



PTFL 03-3004 FY 2002 C-17 FLIGHT SIMULATOR FACILITY
MCGUIRE AFB, NEW JERSEY

02811A-7

2.2.7   Emitter Hose and Distribution Tubing

Emitter hose and distribution tubing shall conform to ASTM D 2287, maximum
inside diameter of 13 mm (1/2 inch), minimum wall thickness of 2.286 mm (90
mils), vinyl plastic extruded from non-rigid chloride, integrally algae-
resistant, homogeneous throughout, smooth inside and outside, free from
foreign materials, cracks, serrations, blisters and other effects.  Slip
fittings shall be provided.

2.3   SPRINKLER AND EMITTER HEADS

2.3.1   Pop-Up Spray Heads

2.3.1.1   General Requirements

Pop-up spray heads lay flush with housing, then pop up when water pressure
138 kPa  is activated in system.  The rising member supporting the nozzle
shall be identical on full, half, third or quarter pattern sprinklers so
that nozzles will be interchangeable.  The sprinkler head shall be designed
to be adjustable for coverage and flow.  The nozzle shall be removable so
head does not have to be removed for flushing or cleaning.  Nozzle rises a
minimum of 100 mm (4 inches) above the body.  The body shall be constructed
with a 13 mm  female thread for installation in a fixed underground pipe
system.

2.3.1.2   Shrubbery Sprinkler Heads

Sprinkler heads shall be conical spray with adjustable or non-adjustable
coverage and designed for permanent aboveground mounting on riser or pop-ups
at a height compatible with ground covers.  Provide brass nozzles.

2.3.2   Rotary Pop-Up Sprinklers

Sprinkler  coverage, distribution rate, pop-up, trajectory, and maximum
height shall be in accordance with Manufacturer's specifications.
Construction shall be high impact molded plastic with filter screen,
reducible watering radius, and choice of 75 mm to 100 mm pop-up nozzles in
turf areas and 300 mm pop-up nozzles in planted areas and have adjustable
radius capabilities.

2.3.3   Bubbler Sprinkler Heads

Heads shall be multiple-spray bubbler with adjustable flow and designed for
permanent aboveground mounting on risers.

2.3.4   Surface Connected Lawn Sprinkler Heads

Heads shall be an impulse type with or without sled, ring, or wheel base;
multiple T Type; a rotary type with sled, spike or wheel base; or
oscillating type with wheel or sled base.

2.3.5   Emitter Heads

Emitter heads shall be self-cleaning, pressure compensating diaphragm with
one or six self-piercing barbed outlets; each capable of emitting from 1 to
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8 L/hour (1/4 to 2 gallons per hour) flow.  Emitter body shall be
ultraviolet stabilized, algae, and heat resistant plastic construction.

2.4   VALVES

2.4.1   Gate Valves, Less than 80 mm (3 Inches)

Gate valves shall conform to the requirements of MSS SP-80, Type 1, Class
150, threaded ends.

2.4.2   Gate Valves, 80 mm (3 Inches) and Larger

Gate valves shall conform to the requirements of AWWA C509 and have
encapsulated resilient wedge, parallel seats, non-rising stems, and open by
counterclockwise turning.  End connections shall be flanged.  Interior
construction of valves shall be bronze including stem containing a maximum 2
percent aluminum and maximum 16 percent zinc.

2.4.3   Angle Valves, Less Than 65 mm (2-1/2 Inches)

Angle valves shall conform to the requirements of MSS SP-80, Type 3, Class
150 threaded ends.

2.4.4   Angle Valves, 65 mm (2-1/2 Inches) and Larger

Angle valves shall conform to the requirements of MSS SP-85, Type II, Class
250 threaded ends.

2.4.5   Quick Coupling Valves

Quick coupling valves shall have brass parts and shall be two-piece unit
consisting of a coupler water seal valve assembly and a removable upper body
to allow spring and key track to be serviced without shutdown of main.  Lids
shall be lockable vinyl with spring for positive closure on key removal.

2.4.6   Remote Control Valves, Electrical

Remote control valves shall be solenoid actuated globe valves of 20 to 80 mm
(3/4 to 3 inch) size, suitable for 24 volts, 50 cycle, and designed to
provide for shut-off in event of power failure.  Valve shall be cast bronze
or brass or plastic housing suitable for service at 1034 kPa (150 psi)
operating pressure with external flow control adjustment for shut-off
capability, external plug at diaphragm chamber to enable manual operation,
filter in control chamber to prevent valve body clogging with debris,
durable diaphragm, and accessibility to internal parts without removing
valve from system.

2.4.7   Drain Valves

2.4.7.1   Manual Valves

Manual valves shall conform to requirements of MSS SP-80, Type 3, Class 150
threaded ends for sizes less than 65 mm (2-1/2 inches) and MSS SP-85, Type
II, Class 250 threaded ends for sizes 65 mm (2-1/2 inches) and larger.

2.4.7.2   Automatic Valves
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Automatic valves shall be brass or plastic, spring loaded ball drip type,
Class 150  and threaded ends, designed to close at 18 kPa (6 foot) pressure
head with positive seal at 21 kPa (3 psi) pressure or greater and be open to
drain at less than 21 kPa (3 psi) pressure.

2.4.8   Pressure Regulating Master Valve

Pressure regulating master valve shall be automatic mechanical self-
cleaning, self-purging control system having an adjustable pressure setting
operated by a solenoid on alternating current with 0.70 amperes at 24 volts.
Valve shall close slowly and be free of chatter in each diaphragm position,
have manual flow stem to adjust closing speed and internal flushing, and two
inlet tappings capable of being installed as a straight pattern valve.  Body
shall be cast bronze or brass with removable brass seat serviceable from top
without removing valve body from system.  Valve shall operate at 1034 kPa
(150 psi) working pressure and pilot range from 70 to 875 kPa (10 to 125
psi).

2.4.9   Backflow Preventers

Reduced pressure principle assemblies, double check valve assemblies,
atmospheric (nonpressure) type vacuum breakers, and pressure type vacuum
breakers shall be tested, approved, and listed in accordance with FCCCHR-
CCC.  Backflow preventers with intermediate atmospheric vent shall be in
accordance with ASSE 1012.  Reduced pressure principle backflow preventers
shall be in accordance with ASSE 1013.

2.4.9.1   Pressure Type Vacuum Breaker

Vacuum breaker shall conform to the requirements of ASSE 1020 and shall be
bronze construction, with one or two check valves, vacuum relief, inlet and
discharge shut-offs valves, field test cocks, and vacuum relief opening of
greater diameter than unit.

2.4.9.2   Reduced Pressure Type Backflow Preventers

Backflow preventers shall be Class 150  flanged, bronze mounted gate valve
and strainer, 304 stainless steel or bronze, internal parts.  Total pressure
drop through complete assembly shall be a maximum of 70 kPa (10 psi) at
rated flow.  Piping shall be red brass pipe and fittings.  Strainers shall
be bronze or brass construction with gasket caps.  Units shall have 200-mesh
stainless steel screen elements.

2.5   ACCESSORIES AND APPURTENANCES

2.5.1   Valve Keys for Manually Operated Valves

Valve keys shall be 15 mm (1/2 inch) diameter by 1000 mm  long, tee handles
and keyed to fit valves.

2.5.2   Valve Boxes and Concrete Pads

2.5.2.1   Valve Boxes

Valve boxes shall be cast iron, plastic lockable, or precast concrete for
each gate valve, manual control valve and remote control valve.  Box sizes
shall be adjustable for valve used.  Word "IRRIGATION" shall be cast on
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cover.  Shaft diameter of box shall be minimum 130 mm (5-1/4 inches).  Cast
iron box shall have bituminous coating.

2.5.2.2   Concrete Pads

Concrete pads shall be precast or cast-in-place reinforced concrete
construction for reduced pressure type backflow preventers.

2.5.3   Pressure Gauges

Pressure gauges shall conform to requirements of ASME B40.1, single style
pressure gauge for water with 115 mm (4-1/2 inch) dial brass or aluminum
case, bronze tube, gauge cock, pressure snubber, and siphon.  Scale range
shall be suitable for irrigation sprinkler systems.

2.5.4   Service Clamps

Service clamps shall be bronze flat, double strap, with neoprene gasket or
"O"-ring seal.

2.5.5   Water Hammer Arresters

Water hammer arrester shall conform to the requirements of PDI WH 201;
stainless steel construction with an encased and sealed bellows compression
chamber.

2.5.6   Emitter Head Accessories

2.5.6.1   Strainer

Strainer shall be provided at inlet to each drip line.  Strainer shall have
stainless steel screen having equivalent of 140-mesh filtration capacity and
incorporate flush valves within strainer to clean screen without
disassembling unit.

2.5.6.2   Pressure Regulator

Pressure regulator shall be provided at each drip system if supply pressure
exceeds 350 kPa (50 psi).

2.5.6.3   Riser Adapters

Riser adapters shall be provided with a rigid piping system.

2.5.6.4   Tubing Stakes

Tubing stakes shall be plastic coated steel, or other non-corrosive strong
material to secure tubing.

2.5.6.5   Emitter Outlet Check Valve (Bug Cap)

Check valves shall be provided at end of each emitter outlet distribution
line.  Valves shall permit free flow of water with minimum restriction;
prevent back siphoning, entry of insects, and contamination into outlet
ports.
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2.5.6.6   Access Sleeve

Access sleeve shall be provided at buried emitters placed in covered boxes.
Lids of access sleeve shall be secured with removable lugs.  Drip hose in
both vertical and horizontal axis shall be secured.

2.5.6.7   Closure Caps

Closure caps shall be in accordance with manufacturer's recommendations.

2.6   AUTOMATIC CONTROLLERS, ELECTRICAL

Controller shall conform to the requirements of NEMA ICS 2 with 220-volt
single phase service, operating with indicated stations, and grounded
chassis.  Enclosure shall conform to NEMA ICS 6 Type 3R, with locking hinged
cover, wall-mounted.  Controller shall be programmed for various schedules
by setting switches and dials equipped with the following features:  A
switch for each day of week for two  schedules, allowing each station to be
scheduled individually as to days of watering; a minute switch for each
station with a positive increment range of 3 to 60 minutes, set time within
one percent; a switch allowing selected schedules to be repeated after each
completion of initial watering schedule and allowing each operation to be
scheduled throughout a 24-hour day; a circuit breaker for surge protection;
and circuit for a 9-volt rechargeable NiCad battery.

2.7   ELECTRICAL WORK

Wiring and rigid conduit for electrical power shall be in accordance with
NFPA 70, and Section 16375A ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND.

2.8   CONCRETE MATERIALS

Concrete shall have a compressive strength of 17 MPa  at 28 days as
specified in Section 03300 CAST-IN-PLACE STRUCTURAL CONCRETE.

2.9   WATER SUPPLY MAIN MATERIALS

Tapping sleeves, service cut off valves, and connections to water supply
mains shall be in accordance with Section 02510A WATER DISTRIBUTION SYSTEM.

2.10   INSULATING JOINTS

Insulating joints and dielectric fittings shall be in accordance with
Section 02510A WATER DISTRIBUTION SYSTEM.

PART 3   EXECUTION

3.1   INSTALLATION

Sprinkler system shall be installed after site grading has been completed.
Excavation, trenching, and backfilling for sprinkler system shall be in
accordance with the applicable provisions of Section 02316A EXCAVATION,
TRENCHING, AND BACKFILLING FOR UTILITIES SYSTEMS, except as modified herein.

3.1.1   Trenching
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Trench around roots shall be hand excavated to pipe grade when roots of 50
mm  diameter or greater are encountered.  Trench width shall be 100 mm
minimum or 1-1/2 times diameter of pipe, whichever is wider.  Backfill shall
be hand tamped over excavation.  When rock is encountered, trench shall be
excavated 100 mm deeper and backfilled with silty sand (SM) or well-graded
sand (SW) to pipe grade.  Trenches shall be kept free of obstructions and
debris that would damage pipe.  Subsoil shall not be mixed with topsoil.
Existing concrete walks, drives and other obstacles shall be bored at a
depth conforming to bottom of adjacent trenches.  Pipe sleeves for bored
pipe shall be two pipe diameters larger than sprinkler pipe.

3.1.2   Piping System

3.1.2.1   Cover

Underground piping shall be installed to meet the minimum depth of backfill
cover specified.

3.1.2.2   Clearances

Minimum horizontal clearances between lines shall be 100 mm  for pipe 50 mm
(2 inches) and less; 300 mm  for 65 mm (2-1/2 inches) and larger.  Minimum
vertical clearances between lines shall be 25 mm.

3.1.2.3   Minimum Slope

Minimum slope shall be 50 mm per 10 m  in direction of drain valves.

3.1.3   Piping Installation

3.1.3.1   Polyvinyl Chloride (PVC) Pipe

     a.  Solvent-cemented joints shall conform to the requirements of ASTM D
2855.

     b.  Threaded joints shall be full cut with a maximum of three threads
remaining exposed on pipe and nipples.  Threaded joints shall be made tight
without recourse to wicks or fillers, other than polytetrafluoroethylene
thread tape.

     c.  Piping shall be joined to conform with requirements of ASTM D 2774
or ASTM D 2855, and pipe manufacturer's instructions.  Pipe shall be
installed in a serpentine (snaked) manner to allow for expansion and
contraction in trench before backfilling.  Pipes shall be installed at
temperatures over 5 degrees C.

3.1.3.2   Soldered Copper Tubing

Pipe shall be reamed and burrs removed.  Contact surfaces of joint shall be
cleaned and polished.  Flux shall be applied to male and female ends.  End
of tube shall be inserted into fittings full depth of socket.  After
soldering, a solder bead shall show continuously around entire joint
circumference.  Excess acid flux shall be removed from tubings and fittings.

3.1.3.3   Threaded Brass or Galvanized Steel Pipe
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Prior to installation, pipe shall be reamed.  Threads shall be cut in
conformance with ASME B1.2.  Pipe joint compound shall be applied to male
end only.

3.1.3.4   Insulating Joints

Insulating and dielectric fittings shall be provided where pipes of
dissimilar metal are joined and at connections to water supply mains as
shown.  Installation shall be in accordance with Section 02510A WATER
DISTRIBUTION SYSTEM.

3.1.3.5   Grooved Mechanical Joints

Grooves shall be prepared according to the coupling manufacturer's
instructions.  Grooved fittings, couplings, and grooving tools shall be
products of the same manufacturer.  Pipe and groove dimentions shall comply
with the tolerances specified by the coupling manufacturer.  The diameter of
grooves made in the field shall be measured using a "go/no-go" gauge,
vernier or dial caliper, narrow-land micrometer, or other method
specifically approved by the coupling manufacturer for the intended
application.  Grove width and dimension of groove from end of pipe shall be
measured and recorded for each change in grooving tool setup to verify
compliance with the coupling manufacturer's tolerances.  Grooved joints
shall not be used in concealed locations.

3.1.4   Installation of Valves

3.1.4.1   Manual Valves

Valves shall be installed in a valve box extending from grade to below valve
body, with a minimum of 100 mm  cover measured from finish grade to top of
valve stem.

3.1.4.2   Automatic Valves

Valve shall be set plumb in a valve box extending from grade to below valve
body, with minimum of 100 mm  cover measured from grade to top of valve.
Automatic valves shall be installed beside sprinkler heads with a valve box.

3.1.4.3   Drain Valves

Entire system shall be manually or automatically drainable.  Low points of
system shall be equipped with drain valve draining into an excavation
containing 0.03 cubic meter  gravel.  Gravel shall be covered with building
paper then backfilled with excavated material and 150 mm  of topsoil.

3.1.5   Sprinklers and Quick Coupling Valves

Sprinklers and valves shall be installed plumb and level with terrain.

3.1.6   Installation of Drip Irrigation System

3.1.6.1   Emitter Hose

Emitter laterals shall be buried 150 mm  deep.  Connections shall be solvent
welded in accordance with manufacturer's recommendation to standard weight
Schedule 40 PVC fittings and bushings.  Hose shall be installed in a
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serpentine manner.  When cutting hose, shearing tool such as a pipe cutter,
knife, or shears shall be used.  Manufacturer's recommended tool and
procedures when punching hose for emitters shall be followed.

3.1.6.2   Emitter Heads

Emitters shall be installed in a plastic emitter box.  Emitter on a rigid
PVC nipple shall be connected to PVC drip lateral with a tee or elbow.
Tubing shall be attached to barbed fitting and daylight distribution tubing
at root ball secured with stake, with bug cap at end of secured distribution
tubing.  After installing emitters and before operating system, end of drip
lateral shall be opened and flushed clean.  The number of emitters on a line
shall not exceed manufacturer's recommendations for that hose or
distribution tubing size and length.

3.1.6.3   Tubing Stakes

Main irrigation line shall be secured with stakes where line is aboveground.
Stakes shall be spaced to ensure that hose does not shift location in
presence of foot traffic, operations, gravity on slope installations, or
environmental effects.  Discharge of the emitter distribution tubing shall
be staked to ensure that discharge point of emitter will be maintained at
specified position in relation to plant material to be irrigated.

3.1.7   Backflow Preventers

Backflow preventer shall be installed in new connection to existing water
distribution system, between connection and control valves.  Backflow
preventer shall be installed with concrete pads.

3.1.7.1   Pressure Type Vacuum Breaker

Pressure type vacuum breaker shall be installed 300 mm above highest head.

3.1.7.2   Reduced Pressure Type

Pipe lines shall be flushed prior to installing reduced pressure device;
device shall be protected by a strainer located upstream.  Device shall not
be installed in pits or where any part of device could become submerged in
standing water.

3.1.8   Control Wire and Conduit

3.1.8.1   Wires

Low voltage wires may be buried beside pipe in same trench.  Rigid conduit
shall be provided where wires run under paving.  Wires shall be number
tagged at key locations along main to facilitate service.  One control
circuit shall be provided for each zone and a circuit to control sprinkler
system.

3.1.8.2   Loops

A 300 mm  loop of wire shall be provided at each valve where controls are
connected.
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3.1.8.3   Expansion and Contraction

Multiple tubes or wires shall be bundled and taped together at 6 m
intervals with 300 mm  loop for expansion and contraction.

3.1.8.4   Splices

Electrical splices shall be waterproof.

3.1.9   Automatic Controller

Exact field location of controllers shall be determined before installation.
Coordinate the electrical service to these locations.  Install in accordance
with manufacturer's recommendations and NFPA 70.

3.1.10   Thrust Blocks

Concrete shall be placed so that sides subject to thrust or load are against
undisturbed earth, and valves and fittings are serviceable after concrete
has set.  Thrust blocks shall be as specified in Section 02510A WATER
DISTRIBUTION SYSTEM.

3.1.11   Backfill

3.1.11.1   Minimum Cover

Depth of cover shall be 300 mm  for 32 mm (1-1/4 inch) pipe or smaller; 450
mm  for 40 to 50 mm (1-1/2 to 2 inch) pipe; 600 mm  for 65 mm (2-1/2 inch)
pipe or larger; 1000 mm  for pipes under traffic loads, farm operations, and
freezing temperatures; and 450 mm  for low-voltage wires.  Remainder of
trench or pipe cover shall be filled to within 80 mm  of top with excavated
soil, and compact soil with plate hand-held compactors to same density as
undisturbed adjacent soil.

3.1.11.2   Restoration

Top 80 mm  shall be filled with topsoil and compacted with same density as
surrounding soil.  Lawns and plants shall be restored in accordance with
Sections 02921A SEEDING, 02922A SODDING, 02923A SPRIGGING, and Section
02930A EXTERIOR PLANTING.  Pavements shall be restored in accordance with
Section 02741A.

3.1.12   Adjustment

After grading, seeding, and rolling of planted areas, sprinkler heads shall
be adjusted flush with finished grade.  Adjustments shall be made by
providing new nipples of proper length or by use of heads having an approved
device, integral with head, which will permit adjustment in height of head
without changing piping.

3.1.13   Disinfection

Sprinkler system fed from a potable water system shall be disinfected
upstream of backflow preventer in accordance with Section 02510A WATER
DISTRIBUTION SYSTEM.
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3.1.14   Cleaning of Piping

Prior to the hydrostatic and operation tests, the interior of the pipe shall
be flushed with clean water until pipe is free of all foreign materials.
Flushing and cleaning out of system pipe, valves, and components shall not
be considered completed until witnessed and accepted by Contracting Officer.

3.2   FIELD TESTS

All instruments, equipment, facilities, and labor required to conduct the
tests shall be provided by Contractor.

3.2.1   Hydrostatic Pressure Test

Piping shall be tested hydrostatically before backfilling and proved tight
at a hydrostatic pressure of 1034 kPa (150 psi) without pumping for a period
of one hour with an allowable pressure drop of 35 kPa (5 psi).  If
hydrostatic pressure cannot be held for a minimum of 4 hours, Contractor
shall make adjustments or replacements and the tests repeated until
satisfactory results are achieved and accepted by the Contracting Officer.

3.2.2   Leakage Tests

Leakage tests for service main shall be in accordance with Section 02510A
WATER DISTRIBUTION SYSTEM.

3.2.3   Operation Test

At conclusion of pressure test, sprinkler heads or emitter heads, quick
coupling assemblies, and hose valves shall be installed and entire system
tested for operation under normal operating pressure.  Operation test
consists of the system operating through at least one complete programmed
cycle for all areas to be sprinkled.

3.3   FRAMED INSTRUCTIONS

Framed instructions containing wiring and control diagrams under glass or in
laminated plastic shall be posted where directed.  Condensed operating
instructions, prepared in typed form, shall be framed as specified above and
posted beside the diagrams.  The framed instructions shall be posted before
acceptance testing of the system.  After as-built drawings are approved by
Contracting Officer, controller charts and programming schedule shall be
prepared.  One chart for each controller shall be supplied.  Chart shall be
a reduced drawing of actual as-built system that will fit the maximum
dimensions inside controller housing.  Black line print for chart and a
different pastel or transparent color shall indicate each station area of
coverage.  After chart is completed and approved for final acceptance, chart
shall be sealed between two 0.505 mm (20 mil) pieces of clear plastic.

3.4   FIELD TRAINING

A field training course shall be provided for designated operating and
maintenance staff members.  Training shall be provided for a total period of
4 hours of normal working time and shall start after the system is
functionally complete but prior to final acceptance tests.  Field training
shall cover all of the items contained in the operating and maintenance
manuals.
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3.5   CLEANUP

Upon completion of installation of system, all debris and surplus materials
resulting from the work shall be removed.

-- End Of Section --
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SECTION 02870A

SITE FURNISHINGS
06/01

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications shall be referred to in the text by
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 36/A 36M (2000) Carbon Structural Steel

ASTM A 48M (1994el) Gray Iron Castings (Metric)

ASTM A 123/A 123M (2000) Zinc (Hot-Dip Galvanized) Coatings on
Iron and Steel Products

ASTM A 153/A 153M (2000) Zinc Coating (Hot-Dip) on Iron and
Steel Hardware

ASTM A 500 (1999) Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes

ASTM A 501 (1999) Hot-Formed Welded and Seamless Carbon
Steel Structural Tubing

ASTM A 615/A 615M (2000) Deformed and Plain Billet-Steel Bars
for Concrete Reinforcement

ASTM B 26/B 26M (1999) Aluminum-Alloy Sand Castings

ASTM B 62 (1993) Composition Bronze or Ounce Metal
Castings

ASTM B 108 (1999) Aluminum-Alloy Permanent Mold Castings

ASTM C 150 (1999a) Portland Cement

ASTM D 648 (2000) Deflection Temperature of Plastics
Under Flexural Load

ASTM D 2990 (1995) Tensile, Compressive, and Flexural
Creep and Creep-Rupture of Plastics

ASTM F 1487 (1998) Standard Consumer Safety Performance
Specification for Playground Equipment for
Public Use

1.2   SUBMITTALS
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Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings.

Site Furnishing Standards; G

  Drawings showing scaled details of proposed site furnishings,
elevations for each type of site furnishing; dimensions, details,
and methods of mounting or anchoring; shape and thickness of
materials; and details of construction.

SD-03 Product Data

Site Furnishings; G

  Manufacturer's descriptive data and catalog cuts.

Installation; G

  Manufacturer's installation and maintenance instructions.

Materials; G

  A listing indicating the furnishings provided have been in proven
satisfactory use for at least 2 years.

SD-04 Samples

Finish; G

  Two sets of color data for each furnishing displaying
manufacturer's color selections and finishes, and identifying those
colors and finishes proposed for use.

SD-06 Test Reports

Recycled Material; G

  A report of site furnishing parts consisting of recycled
materials.  Product specification data, providing test information
for deflection and creep in accordance with ASTM D 648 and ASTM D
2990 for site furnishings which use plastic lumber as a component,
shall be submitted.  The data shall provide a comparison of
deflection and creep measurements to other comparable materials.

Testing; G

  A report of post-installation test results.

1.3   DELIVERY, STORAGE, AND HANDLING
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Materials shall be delivered, handled, and stored in accordance with the
manufacturer's recommendations.  The storage area shall be as designated.
The materials shall be stored in a dry, covered area until installed.

1.4   INSPECTION

Site furnishings shall be inspected upon arrival at the job site for
conformity to specifications and quality in accordance with paragraph
MATERIALS.  Unacceptable items shall be removed from the job site.

PART 2   PRODUCTS

2.1   MATERIALS

Materials shall be the standard products of a manufacturer regularly engaged
in the manufacture of such products.  The materials provided shall be of a
type with proven satisfactory use for at least 2 years.

2.1.1   Concrete

Portland cement shall conform to ASTM C 150 Types I, II, or III.

2.1.1.1   Pre-cast Concrete

Pre-cast concrete material and products shall conform to Section 03413
PRECAST ARCHITECTURAL CONCRETE.

2.1.1.2   Cast-in-Place Concrete

Cast-in-place concrete materials and products shall conform to Section 03330
CAST-IN-PLACE ARCHITECTURAL CONCRETE.

2.1.2   Masonry

Masonry material and products shall conform to Section 04200 MASONRY.

2.1.3   Metal

Metallic materials and products shall conform to Section 05500 MISCELLANEOUS
METAL.  Metal components shall be furnished with factory drilled holes.
Components shall be free of excess weld and spatter.  Metal components with
holes that will not be filled by hardware or hidden by other components will
be rejected.

2.1.3.1   Steel

Structural steel products shall conform to ASTM A 36/A 36M, ASTM A 500 and
ASTM A 501.

2.1.3.2   Reinforcing Steel

Steel used for reinforcement shall be deformed billet steel Grade 40 .
Steel shall conform to ASTM A 615/A 615M.

2.1.4   Wood



PTFL 03-3004 FY 2002 C-17 FLIGHT SIMULATOR FACILITY
MCGUIRE AFB, NEW JERSEY

02870A-4

The Contractor shall provide premium grade wood free of knots; boards with
eased edges and ends; and wood components with factory drilled holes.
Components with holes that will not be filled by hardware or hidden by other
components will be rejected.

2.1.4.1   Treatment

Wood that is not naturally rot and insect resistant shall be treated with
standard procedures.  Creosote, pentachlorophenol, tributyl tin oxide shall
not be used in conformance with ASTM F 1487.  Ammonium Copper Quat (ACQ)
shall not be used for surfaces likely to contact the skin of small children.

2.1.4.2   Selection

Wood products shall be selected to withstand the climatic conditions of the
region in which the site is located.

2.2   HARDWARE

Hardware shall be stainless steel zinc-plated or galvanized steel in
accordance with ASTM A 153/A 153M and compatible with the material to which
applied.  All exposed hardware shall match in color and finish.  Mounting
hardware shall be concealed, recessed, and plugged.

2.3   ANCHORS

Anchors shall be provided, where necessary, for fastening site furnishings
securely in place and in accordance with approved manufacturer's
instructions.  Anchoring devices that may be used, when no anchors are
otherwise specified or indicated, include anchor bolts, slotted inserts,
expansion shields for concrete; toggle bolts and through bolts for masonry;
machine carriage bolts for steel; and lag bolts and screws for wood.

2.4   FINISH

Finish shall be as specified by the manufacturer or as indicated.  Exposed
surfaces and edges shall be rounded, polished, or sanded.  Finish shall be
non-toxic, non-glare, and resistant to corrosion.  Exposed surfaces shall be
smooth and splinter-free exposed surfaces.

2.4.1   Coatings

2.4.1.1   Galvanizing

Galvanized components shall be hot-dipped in zinc after fabrication in
accordance with ASTM A 123/A 123M.  Tailings and sharp protrusions formed as
a result of the hot-dip process shall be removed and exposed edges
burnished.

2.4.1.2   Polyester Powder

Powder-coated surfaces shall receive electrostatic zinc coating prior to
painting.  Powder coating shall be electrostatically applied and oven cured.
Polyester powder coating shall be resistant to ultraviolet (UV) light.

2.4.1.3   Polyvinyl-chloride (PVC)
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PVC coating shall be primed with a clear acrylic thermosetting solution.
The primed parts shall be preheated prior to dipping.  The liquid polyvinyl
chloride shall be ultraviolet (UV) stabilized and mold-resistant.  The
coated parts shall be cured.  The coating shall be a minimum 2 mm  thick
plus or minus 0.5 mm  and shall have an 85 durometer hardness with a slip-
resistant finish.

2.4.2   Wood Sealants

Exposed wood surfaces shall have, as a minimum, two shop coats of paint,
varnish, sealer, or other approved preservative.  Sealants shall seal all
applied surfaces from air.

2.4.3   Paint

Paint shall be factory applied with a minimum of 2 coats.  Paint shall be
weather-resistant and resistant to cracking, peeling and fading.

2.4.4   Color

Color of site furnishing components to be selected/approved by Contracting
Officer or his representative.

2.5   SITE FURNISHING STANDARDS

Site furnishings shall be furnished with the dimensions and requirements
indicated.

2.5.1   Benches and Chairs

Benches and chairs shall be furnished with no sharp edges or protruding
hardware.  The Petoskey Bench () length, manufactured by Landscapeforms,
Inc. (800) 521-2546 or approved equivalent.

2.5.1.1   Height of Benches and Chairs

The height above finished grade or specified surface shall be as specified.

2.5.1.2   Seat

The seat surface shall be red panel as specified.

2.5.1.3   Back Rest

The height of the back rest shall be as specified.

2.5.1.4   Arm Rest

Height of arm rests to be as specified.

2.5.1.5   Weight Limit

Seats shall support a minimum 136 kg  for each person they are designed to
accommodate.

2.5.2   Trash and Litter Receptacles
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Trash and litter receptacles shall be furnished with weather protection,
odor containment, and insect/animal-proofing.  Container size shall be as
directed .  Trash receptacle to be the Petoskey Litter receptacle (20 inch
diameter x 42 inch height), manufactured by Landscapeforms, Inc. (800) 521-
2546 or approved equivalent.

2.5.2.1   Height

Trash and litter deposit openings shall be as specified.

2.5.2.2   Liners

Trash and litter receptacles shall be furnished as per manufacturer's
specification.  Self-dumping type designs to include hinged bottom, top or
sides will be rejected.

2.5.2.3   Anchors

Trash and litter receptacles that can be anchored to resist overturning by
typical use, high winds, or animals shall be furnished and anchored in
accordance with the manufacturer's recommendations.

2.5.2.4   Openings

Openings for trash and litter insertion shall be as specified.  Edges of the
openings shall be crimped, rounded and smoothed.

PART 3   EXECUTION

3.1   INSTALLATION

The Contractor shall verify that finished grades and other operations
affecting mounting surfaces have been completed prior to the installation of
site furnishings.  Site furnishings shall be installed plumb and true in
accordance with the approved manufacturer's instructions.

3.1.1   Child Accessibility

When child accessibility requirements are to be met, child anthropometric
dimensions must be used and not adult anthropometric dimensions.

3.1.2   Parts

New parts shall be acquired from the manufacturer.  Substitute parts will
not be accepted unless approved by the manufacturer.

3.1.3   Assembly

When the inspection of parts has been completed, the site furnishings shall
be assembled and anchored according to manufacturer's instructions or as
indicated.  When site furnishings are assembled at the site, assembly shall
not interfere with other operations or pedestrian and vehicular circulation.

3.1.4   Testing

Each site furnishing shall be tested to determine a secure and correct
installation.  A correct installation shall be according to the
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manufacturer's recommendations and by the following procedure:  The
Contractor shall measure the physical dimensions and clearance of each
installed site furnishing for compliance with manufacturer's recommendations
and as indicated.  Site furnishings which do not comply shall be
reinstalled.  Fasteners and anchors determined to be non-compliant shall be
replaced.  A written report describing the results of the testing shall be
provided.

3.2   RESTORATION AND CLEAN UP

When the installation has been completed, the Contractor shall clean up and
protect the site.  Existing areas that have been damaged from the
installation operation shall be restored to original condition at
Contractor's expense.

3.2.1   Clean Up

The site shall be cleaned of all materials associated with the installation.
Site furnishing surfaces shall be cleaned of dirt, stains, filings, and
other blemishes occurring from shipment and installation.  Cleaning methods
and agents shall be according to manufacturer's instructions or as
indicated.

3.2.2   Protection

The area shall be protected as required or directed by providing barricades
and signage.  Signage shall be in accordance with Section 10430 EXTERIOR
SIGNAGE.

3.2.3   Disposal of Materials

Excess and waste material shall be removed and disposed off Government
property.

3.3   RE-INSTALLATION

Where re-installation is required, the following shall be accomplished:

a.  Re-install the product as specified.  Material acquisition of
replacement parts is the responsibility of the Contractor.  Provide
replacement materials that are new and supplied by the original
manufacturer to match.

b.  Damage caused by the failed installation shall be repaired.

-- End Of Section --
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SECTION 02921A

SEEDING
05/01

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications are referred to in the text by basic
designation only.

U.S. DEPARTMENT OF AGRICULTURE (USDA)

AMS Seed Act (1995) Federal Seed Act Regulations Part 201

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 602 (1995a) Agricultural Liming Materials

ASTM D 977 (1998) Emulsified Asphalt

ASTM D 2028 (1976; R 1997) Cutback Asphalt (Rapid-Curing
Type)

ASTM D 4972 (1995a) pH of Soils

ASTM D 5268 (1992; R 1996) Topsoil Used for Landscaping
Purposes

ASTM D 5883 (1996el) Use of Rotary Kiln Produced Expanded
Shale, Clay or Slate (ESCS) as a Mineral
Amendment in Topsoil Used for Landscaping and
Related Purposes

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data

Equipment; G
Surface Erosion Control Material; G
Chemical Treatment Material; G

  Manufacturer's literature including physical characteristics,
application and installation instructions for equipment, surface
erosion control material and chemical treatment material.

  A listing of equipment to be used for the seeding operation.



PTFL 03-3004 FY 2002 C-17 FLIGHT SIMULATOR FACILITY
MCGUIRE AFB, NEW JERSEY

02921A-2

Delivery; G

  Delivery schedule.

Finished Grade and Topsoil; G

  Finished grade status.

Topsoil; G

  Availability of topsoil from the stripping and stock piling
operation.

Quantity Check

  Bag count or bulk weight measurements of material used compared
with area covered to determine the application rate and quantity
installed.

Seed Establishment Period

  Calendar time period for the seed establishment period.  When
there is more than one seed establishment period, the boundaries of
the seeded area covered for each period shall be described.

Maintenance Record

  Maintenance work performed, area repaired or reinstalled,
diagnosis for unsatisfactory stand of grass plants.

Application of Pesticide; G

  Pesticide treatment plan with sequence of treatment work with
dates and times.  The pesticide trade name, EPA registration
number, chemical composition, formulation, concentration of
original and diluted material, application rate of active
ingredients, method of application, area treated, amount applied;
and the name and state license number of the state certified
applicator shall be included.

SD-04 Samples

Delivered Topsoil; G

  Samples taken from several locations at the source.

Soil Amendments; G

  A 4.5 kg  sample.

Mulch

  A 4.5 kg  sample.

SD-06 Test Reports
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Equipment Calibration

  Certification of calibration tests conducted on the equipment
used in the seeding operation.

Soil Test; G

  Certified reports of inspections and laboratory tests, prepared
by an independent testing agency, including analysis and
interpretation of test results.  Each report shall be properly
identified.  Test methods used and compliance with recognized test
standards shall be described.

SD-07 Certificates

Seed; G
Topsoil; G
pH Adjuster; G
Fertilizer; G
Organic Material; G
Soil Conditioner; G

  Prior to the delivery of materials, certificates of compliance
attesting that materials meet the specified requirements.
Certified copies of the material certificates shall include the
following:

     a.  Seed.  Classification, botanical name, common name,
percent pure live seed, minimum percent germination and hard seed,
maximum percent weed seed content, and date tested.

     b.  Topsoil.  Particle size, pH, organic matter content,
textural class, soluble salts, chemical and mechanical analyses.

     c.  pH Adjuster.  Calcium carbonate equivalent and sieve
analysis.

     d.  Fertilizer.  Chemical analysis and composition percent.

     e.  Organic Material:  Composition and source.

     f.  Soil Conditioner:  Composition and source.

     g.  Mulch:  Composition and source.

     h.  Asphalt Adhesive:  Composition.

     i.  Pesticide.  EPA registration number and registered uses.

1.3   SOURCE INSPECTION

The source of delivered topsoil shall be subject to inspection.

1.4   DELIVERY, INSPECTION, STORAGE, AND HANDLING

1.4.1   Delivery
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A delivery schedule shall be provided at least 10 calendar days prior to the
first day of delivery.

1.4.1.1   Delivered Topsoil

Prior to the delivery of any topsoil, its availability shall be verified in
paragraph TOPSOIL.  A soil test shall be provided for topsoil delivered to
the site.

1.4.1.2   Soil Amendments

Soil amendments shall be delivered to the site in the original, unopened
containers bearing the manufacturer's chemical analysis.  In lieu of
containers, soil amendments may be furnished in bulk.  A chemical analysis
shall be provided for bulk deliveries.

1.4.1.3   Pesticides

Pesticide material shall be delivered to the site in the original, unopened
containers bearing legible labels indicating the EPA registration number and
the manufacturer's registered uses.

1.4.2   Inspection

Seed shall be inspected upon arrival at the job site for conformity to
species and quality.  Seed that is wet, moldy, or bears a test date five
months or older, shall be rejected.  Other materials shall be inspected for
compliance with specified requirements.  The following shall be rejected:
open soil amendment containers or wet soil amendments; topsoil that contains
slag, cinders, stones, lumps of soil, sticks, roots, trash or other material
over a minimum 40 mm  diameter; and topsoil that contains viable plants and
plant parts.  Unacceptable materials shall be removed from the job site.

1.4.3   Storage

Materials shall be stored in designated areas.  Seed, lime, and fertilizer
shall be stored in cool, dry locations away from contaminants.  Chemical
treatment material shall be stored according to manufacturer's instructions
and not with seeding operation materials.

1.4.4   Handling

Except for bulk deliveries, materials shall not be dropped or dumped from
vehicles.

1.4.5   Time Limitation

Hydroseeding time limitation for holding seed in the slurry shall be a
maximum 24 hours.

PART 2   PRODUCTS

2.1   SEED

2.1.1   Seed Classification
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State-approved seed of the latest season's crop shall be provided in
original sealed packages bearing the producer's guaranteed analysis for
percentages of mixture, purity, germination, hard seed, weed seed content,
and inert material.  Labels shall be in conformance with AMS Seed Act and
applicable state seed laws.

2.1.2   Permanent Seed Species and Mixtures

Permanent seed species and mixtures shall be proportioned by weight as
specified by the Burlington County Soil Conservation District

2.1.3   Temporary Seed Species

Temporary seed species for surface erosion control or overseeding shall be
as specified by the Burlington County Soil Conservation District

2.1.4   Quality

Weed seed shall be a maximum 1 percent by weight of the total mixture.

2.1.5   Seed Mixing

The mixing of seed may be done by the seed supplier prior to delivery, or on
site as directed.

2.1.6   Substitutions

Substitutions will not be allowed without written request and approval from
the Contracting Officer.

2.2   TOPSOIL

Topsoil shall be as defined in ASTM D 5268.  When available, the topsoil
shall be the existing surface soil stripped and stockpiled onsite in
accordance with Section 02300 EARTHWORK.  When additional topsoil is
required beyond the available topsoil from the stripping operation, topsoil
shall be delivered and amended as recommended by the soil test for the seed
specified.  Topsoil shall be free from slag, cinders, stones, lumps of soil,
sticks, roots, trash or other material over a minimum 40 mm  diameter.
Topsoil shall be free from viable plants and plant parts.

2.3   SOIL AMENDMENTS

Soil amendments shall consist of pH adjuster, fertilizer, organic material
and soil conditioners meeting the following requirements.  Vermiculite shall
not be used.

2.3.1   pH Adjuster

The pH adjuster shall be an agricultural liming material in accordance with
ASTM C 602.  These materials may be burnt lime, hydrated lime, ground
limestone, sulfur, or shells.  The pH adjuster shall be used to create a
favorable soil pH for the plant material specified.

2.3.1.1   Limestone
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Limestone material shall contain a minimum calcium carbonate equivalent of
80 percent.  Gradation:  A minimum 95 percent shall pass through a 2.36 mm
sieve and a minimum 55 percent shall pass through a 0.250 mm  sieve.  To
raise soil pH, ground limestone shall be used.

2.3.1.2   Hydrated Lime

Hydrated lime shall contain a minimum calcium carbonate equivalent of 110
percent.  Gradation:  A minimum 100 percent shall pass through a 2.36 mm
sieve and a minimum 97 percent shall pass through a 0.250 mm  sieve.

2.3.1.3   Burnt Lime

Burnt lime shall contain a minimum calcium carbonate equivalent of 140
percent.  Gradation:  A minimum 95 percent shall pass through a 2.36 mm
sieve and a minimum 35 percent shall pass through a 0.250 mm  sieve.

2.3.2   Fertilizer

Fertilizer shall be controlled release commercial grade, free flowing,
uniform in composition, and consist of a nitrogen-phosphorus-potassium
ratio.  The fertilizer shall be derived from sulphur coated urea, urea
formaldehyde, plastic or polymer coated pills, or isobutylenediurea (IBDU).
Fertilizer shall be balanced with the inclusion of trace minerals and micro-
nutrients.

2.3.3   Nitrogen Carrier Fertilizer

Nitrogen carrier fertilizer shall be commercial grade, free flowing, and
uniform in composition.  The fertilizer may be a liquid nitrogen solution.

2.3.4   Organic Material

Organic material shall consist of either bonemeal, rotted manure, decomposed
wood derivatives, recycled compost, or worm castings.

2.3.4.1   Bonemeal

Bonemeal shall be finely ground, steamed bone product containing from 2 to 4
percent nitrogen and 16 to 40 percent phosphoric acid.

2.3.5   Soil Conditioner

Soil conditioner shall be sand, super absorbent polymers, calcined clay, or
gypsum for use singly or in combination to meet the requirements of the soil
test.

2.3.5.1   Sand

Sand shall be clean and free of toxic materials.  Gradation:  A minimum 95
percent by weight shall pass a 2 mm  sieve and a minimum 10 percent by
weight shall pass a 1.18 mm  sieve.  Greensand shall be balanced with the
inclusion of trace minerals and nutrients.

2.3.5.2   Super Absorbent Polymers
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To improve water retention in soils, super absorbent polymers shall be sized
and applied according to the manufacturer's recommendations.  Polymers shall
be added as a soil amendment and be cross-linked polyacrylamide, with an
absorption capacity of 250-400 times its weight.  Polymers shall also be
added to the seed and be a starch grafted polyacrylonitrite, with graphite
added as a tacky sticker.  It shall have an absorption capacity of 100 plus
times its weight.

2.3.5.3   Calcined Clay

Calcined clay shall be granular particles produced from montmorillonite clay
calcined to a minimum temperature of 650 degrees C.  Gradation:  A minimum
90 percent shall pass a 2.36 mm  sieve; a minimum 99 percent shall be
retained on a 0.250 mm  sieve; and a maximum 2 percent shall pass a 0.150 mm
sieve.  Bulk density:  A maximum 640 kilogram per cubic meter.

2.3.5.4   Gypsum

Gypsum shall be commercially packaged, free flowing, and a minimum 95
percent calcium sulfate by volume.

2.3.5.5   Expanded Shale, Clay, or Slate (ESCS)

Rotary kiln produced ESCS material shall be in conformance with ASTM D 5883.

2.4   MULCH

Mulch shall be free from weeds, mold, and other deleterious materials.
Mulch materials shall be native to the region.

2.4.1   Straw

Straw shall be stalks from oats, wheat, rye, barley, or rice, furnished in
air-dry condition and with a consistency for placing with commercial mulch-
blowing equipment.

2.4.2   Wood Cellulose Fiber

Wood cellulose fiber shall not contain any growth or germination-inhibiting
factors and shall be dyed an appropriate color to facilitate placement
during application.  Composition on air-dry weight basis:  9 to 15 percent
moisture, pH range from 4.5 to 6.0.

2.4.3   Paper Fiber

Paper fiber mulch shall be recycled news print that is shredded for the
purpose of mulching seed.

2.5   ASPHALT ADHESIVE

Asphalt adhesive shall conform to the following:  Emulsified asphalt,
conforming to ASTM D 977, Grade SS-1; and cutback asphalt, conforming to
ASTM D 2028, Designation RC-70.

2.6   WATER
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Water shall be the responsibility of the Contractor, unless otherwise noted.
Water shall not contain elements toxic to plant life.

2.7   PESTICIDE

Pesticide shall be insecticide, herbicide, fungicide, nematocide,
rodenticide or miticide.  For the purpose of this specification, a soil
fumigant shall have the same requirements as a pesticide.  The pesticide
material shall be EPA registered and approved.

2.8   SURFACE EROSION CONTROL MATERIAL

Surface erosion control material shall conform to the following:

2.8.1   Surface Erosion Control Blanket

Blanket shall be machine produced mat of wood excelsior formed from a web of
interlocking wood fibers; covered on one side with either knitted straw
blanket-like mat construction; covered with biodegradable plastic mesh; or
interwoven biodegradable thread, plastic netting, or twisted kraft paper
cord netting.

2.8.2   Surface Erosion Control Fabric

Fabric shall be knitted construction of polypropylene yarn with uniform mesh
openings 19 to 25 mm  square with strips of biodegradable paper.  Filler
paper strips shall have a minimum life of 6 months.

2.8.3   Surface Erosion Control Net

Net shall be heavy, twisted jute mesh, weighing approximately 605 grams per
meter  and 1200 mm  wide with mesh openings of approximately 25 mm  square.

2.8.4   Surface Erosion Control Chemicals

Chemicals shall be high-polymer synthetic resin or cold-water emulsion of
selected petroleum resins.

2.8.5   Hydrophilic Colloids

Hydrophilic colloids shall be physiologically harmless to plant and animal
life without phytotoxic agents.  Colloids shall be naturally occurring,
silicate powder based, and shall form a water insoluble membrane after
curing.  Colloids shall resist mold growth.

2.8.6   Erosion Control Material Anchors

Erosion control anchors shall be as recommended by the manufacturer.

PART 3   EXECUTION

3.1   INSTALLING SEED TIME AND CONDITIONS

3.1.1   Seeding Time

Seed shall be installed from March to June for spring establishment; from
September to December for fall  establishment.
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3.1.2   Seeding Conditions

Seeding operations shall be performed only during periods when beneficial
results can be obtained.  When drought, excessive moisture, or other
unsatisfactory conditions prevail, the work shall be stopped when directed.
When special conditions warrant a variance to the seeding operations,
proposed alternate times shall be submitted for approval.

3.1.3   Equipment Calibration

Immediately prior to the commencement of seeding operations, calibration
tests shall be conducted on the equipment to be used.  These tests shall
confirm that the equipment is operating within the manufacturer's
specifications and will meet the specified criteria.  The equipment shall be
calibrated a minimum of once every day during the operation.  The
calibration test results shall be provided within 1 week of testing.

3.1.4   Soil Test

Delivered topsoil, existing soil in smooth graded areas, and stockpiled
topsoil shall be tested in accordance with ASTM D 5268 and ASTM D 4972 for
determining the particle size, pH, organic matter content, textural class,
chemical analysis, soluble salts analysis, and mechanical analysis.  Sample
collection on site shall be random over the entire site.  Sample collection
for stockpiled topsoil shall be at different levels in the stockpile.  The
soil shall be free from debris, noxious weeds, toxic substances, or other
materials harmful to plant growth.  The test shall determine the quantities
and type of soil amendments required to meet local growing conditions for
the seed species specified.

3.2   SITE PREPARATION

3.2.1   Finished Grade and Topsoil

The Contractor shall verify that finished grades are as indicated on
drawings, and the placing of topsoil, smooth grading, and compaction
requirements have been completed in accordance with Section 02300 EARTHWORK,
prior to the commencement of the seeding operation.

3.2.2   Application of Soil Amendments

3.2.2.1   Applying pH Adjuster

The pH adjuster shall be incorporated into the soil to a maximum 100 mm
depth or may be incorporated as part of the tillage operation.

3.2.2.2   Applying Fertilizer

Fertilizer shall be incorporated into the soil to a maximum 100 mm  depth or
may be incorporated as part of the tillage or hydroseeding operation.

3.2.2.3   Applying Soil Conditioner

The soil conditioner shall be spread uniformly over the soil a minimum 25 mm
depth and thoroughly incorporated by tillage into the soil to a maximum 100
mm  depth.
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3.2.2.4   Applying Super Absorbent Polymers

Polymers shall be spread uniformly over the soil as recommended by the
manufacturer and thoroughly incorporated by tillage into the soil to a
maximum 100 mm  depth.

3.2.3   Tillage

Soil on slopes up to a maximum 3-horizontal-to-1-vertical shall be tilled to
a minimum 100 mm  depth.  On slopes between 3-horizontal-to-1-vertical and
1-horizontal-to-1 vertical, the soil shall be tilled to a minimum 50 mm
depth by scarifying with heavy rakes, or other method.  Rototillers shall be
used where soil conditions and length of slope permit.  On slopes 1-
horizontal-to-1 vertical and steeper, no tillage is required.  Drainage
patterns shall be maintained as indicated on drawings.  Areas compacted by
construction operations shall be completely pulverized by tillage.  Soil
used for repair of surface erosion or grade deficiencies shall conform to
topsoil requirements.  The pH adjuster, fertilizer, and soil conditioner may
be applied during this procedure.

3.2.4   Prepared Surface

3.2.4.1   Preparation

The prepared surface shall be a maximum 25 mm  below the adjoining grade of
any surfaced area.  New surfaces shall be blended to existing areas.  The
prepared surface shall be completed with a light raking to remove debris.

3.2.4.2   Lawn Area Debris

Debris and stones over a minimum 16 mm  in any dimension shall be removed
from the surface.

3.2.4.3   Field Area Debris

Debris and stones over a minimum 75 mm  in any dimension shall be removed
from the surface.

3.2.4.4   Protection

Areas with the prepared surface shall be protected from compaction or damage
by vehicular or pedestrian traffic and surface erosion.

3.3   INSTALLATION

Prior to installing seed, any previously prepared surface compacted or
damaged shall be reworked to meet the requirements of paragraph SITE
PREPARATION.  Seeding operations shall not take place when the wind velocity
will prevent uniform seed distribution.

3.3.1   Installing Seed

Seeding method shall be Broadcast Seeding.  Seeding procedure shall ensure
even coverage.  Gravity feed applicators, which drop seed directly from a
hopper onto the prepared soil, shall not be used because of the difficulty
in achieving even coverage, unless otherwise approved.  Absorbent polymer



PTFL 03-3004 FY 2002 C-17 FLIGHT SIMULATOR FACILITY
MCGUIRE AFB, NEW JERSEY

02921A-11

powder shall be mixed with the dry seed at the rate recommended by the
manufacturer.

3.3.1.1   Broadcast Seeding

Seed shall be uniformly broadcast at the rate specified by the Burlington
County Soil Conservation District using broadcast seeders.  Half the total
rate of seed application shall be broadcast in 1 direction, with the
remainder of the seed rate broadcast at 90 degrees from the first direction.
Seed shall be covered a maximum 6 mm  depth by disk harrow, steel mat drag,
cultipacker, or other approved device.

3.3.1.2   Rolling

The entire area shall be firmed with a roller not exceeding 130 kilograms
per meter  roller width.  Slopes over a maximum 3-horizontal-to-1 vertical
shall not be rolled.  Areas seeded with seed drills equipped with rollers
shall not be rolled.

3.3.2   Mulching

3.3.2.1   Straw Mulch

Straw mulch shall be spread uniformly at the rate of 0.75 metric tons per
hectare.  Mulch shall be spread by hand, blower-type mulch spreader, or
other approved method.  Mulching shall be started on the windward side of
relatively flat areas or on the upper part of steep slopes, and continued
uniformly until the area is covered.  The mulch shall not be bunched or
clumped.  Sunlight shall not be completely excluded from penetrating to the
ground surface.  All areas installed with seed shall be mulched on the same
day as the seeding.  Mulch shall be anchored immediately following
spreading.

3.3.2.2   Mechanical Anchor

Mechanical anchor shall be a V-type-wheel land packer; a scalloped-disk land
packer designed to force mulch into the soil surface; or other suitable
equipment.

3.3.2.3   Asphalt Adhesive Tackifier

Asphalt adhesive tackifier shall be sprayed at a rate between 666 to 866
liters per hectare.  Sunlight shall not be completely excluded from
penetrating to the ground surface.

3.3.2.4   Non-Asphaltic Tackifier

Hydrophilic colloid shall be applied at the rate recommended by the
manufacturer, using hydraulic equipment suitable for thoroughly mixing with
water.  A uniform mixture shall be applied over the area.

3.3.2.5   Asphalt Adhesive Coated Mulch

Hay or straw mulch may be spread simultaneously with asphalt adhesive
applied at a rate between 666 to 866 liters per hectare, using power mulch
equipment which shall be equipped with suitable asphalt pump and nozzle.
The adhesive-coated mulch shall be applied evenly over the surface.
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Sunlight shall not be completely excluded from penetrating to the ground
surface.

3.3.2.6   Wood Cellulose Fiber, Paper Fiber, and Recycled Paper

Wood cellulose fiber, paper fiber, or recycled paper shall be applied as
part of the hydroseeding operation.  The mulch shall be mixed and applied in
accordance with the manufacturer's recommendations.

3.3.3   Watering Seed

Watering shall be started immediately after completing the seeding of an
area.  Water shall be applied to supplement rainfall at a rate sufficient to
ensure moist soil conditions to a minimum 25 mm  depth.  Run-off and
puddling shall be prevented.  Watering trucks shall not be driven over turf
areas, unless otherwise directed.  Watering of other adjacent areas or plant
material shall be prevented.

3.4   SURFACE EROSION CONTROL

3.4.1   Surface Erosion Control Material

Where indicated or as directed, surface erosion control material shall be
installed in accordance with manufacturer's instructions.  Placement of the
material shall be accomplished without damage to installed material or
without deviation to finished grade.

3.4.2   Temporary Seeding

When directed during contract delays affecting the seeding operation or when
a quick cover is required to prevent surface erosion, the areas designated
shall be seeded in accordance with temporary seed species listed under
Paragraph SEED.

3.4.2.1   Soil Amendments

When soil amendments have not been applied to the area, the quantity of 1/2
of the required soil amendments shall be applied and the area tilled in
accordance with paragraph SITE PREPARATION.  The area shall be watered in
accordance with paragraph Watering Seed.

3.4.2.2   Remaining Soil Amendments

The remaining soil amendments shall be applied in accordance with the
paragraph Tillage when the surface is prepared for installing seed.

3.5   QUANTITY CHECK

For materials provided in bags, the empty bags shall be retained for
recording the amount used.  For materials provided in bulk, the weight
certificates shall be retained as a record of the amount used.  The amount
of material used shall be compared with the total area covered to determine
the rate of application used.  Differences between the quantity applied and
the quantity specified shall be adjusted as directed.

3.6   APPLICATION OF PESTICIDE
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When application of a pesticide becomes necessary to remove a pest or
disease, a pesticide treatment plan shall be submitted and coordinated with
the installation pest management program.

3.6.1   Technical Representative

The certified installation pest management coordinator shall be the
technical representative, and shall be present at all meetings concerning
treatment measures for pest or disease control.  They may be present during
treatment application.

3.6.2   Application

A state certified applicator shall apply required pesticides in accordance
with EPA label restrictions and recommendations.  Clothing and personal
protective equipment shall be used as specified on the pesticide label.  A
closed system is recommended as it prevents the pesticide from coming into
contact with the applicator or other persons.  Water for formulating shall
only come from designated locations.  Filling hoses shall be fitted with a
backflow preventer meeting local plumbing codes or standards.  Overflow
shall be prevented during the filling operation.  Prior to each day of use,
the equipment used for applying pesticide shall be inspected for leaks,
clogging, wear, or damage.  Any repairs are to be performed immediately.  A
pesticide plan shall be submitted.

3.7   RESTORATION AND CLEAN UP

3.7.1   Restoration

Existing turf areas, pavements, and facilities that have been damaged from
the seeding operation shall be restored to original condition at
Contractor's expense.

3.7.2   Clean Up

Excess and waste material shall be removed from the seeded areas and shall
be disposed offsite.  Adjacent paved areas shall be cleaned.

3.8   PROTECTION OF INSTALLED AREAS

Immediately upon completion of the seeding operation in an area, the area
shall be protected against traffic or other use by erecting barricades and
providing signage as required, or as directed.  Signage shall be in
accordance with Section 10430 EXTERIOR SIGNAGE.

3.9   SEED ESTABLISHMENT PERIOD

3.9.1   Commencement

The seed establishment period to obtain a healthy stand of grass plants
shall begin on the first day of work under this contract and shall end 3
months after the last day of the seeding operation.  Written calendar time
period shall be furnished for the seed establishment period.  When there is
more than 1 seed establishment period, the boundaries of the seeded area
covered for each period shall be described.  The seed establishment period
shall be coordinated with Section 02930 EXTERIOR PLANTING.  The seed
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establishment period shall be modified for inclement weather, shut down
periods, or for separate completion dates of areas.

3.9.2   Satisfactory Stand of Grass Plants

Grass plants shall be evaluated for species and health when the grass plants
are a minimum 25 mm  high.

3.9.2.1   Lawn Area

A satisfactory stand of grass plants from the seeding operation for a lawn
area shall be a minimum 200 grass plants per square meter.  Bare spots shall
be a maximum [150] [230] mm  square.  The total bare spots shall be a
maximum 2 percent of the total seeded area.

3.9.2.2   Field Area

A satisfactory stand of grass plants from the seeding operation for a field
area shall be a minimum 100 grass plants per square meter.  The total bare
spots shall not exceed 2 percent of the total seeded area.

3.9.3   Maintenance During Establishment Period

Maintenance of the seeded areas shall include eradicating weeds, insects and
diseases; protecting embankments and ditches from surface erosion;
maintaining erosion control materials and mulch; protecting installed areas
from traffic; mowing; watering; and post-fertilization.

3.9.3.1   Mowing

a.  Lawn Areas:  Lawn areas shall be mowed to a minimum 75 mm  height
when the turf is a maximum 100 mm  high.  Clippings shall be
removed when the amount cut prevents sunlight from reaching the
ground surface.

b.  Field Areas:  Field areas shall be mowed once during the season to
a minimum 75 mm  height.  Clippings shall be removed when the
amount cut prevents sunlight from reaching the ground surface.

3.9.3.2   Post-Fertilization

A maximum 4 kilograms per hectare  of actual available nitrogen shall be
provided to the grass plants.  The application shall be timed prior to the
advent of winter dormancy and shall be made without burning the installed
grass plants.

3.9.3.3   Pesticide Treatment

Treatment for disease or pest shall be in accordance with paragraph
APPLICATION OF PESTICIDE.

3.9.3.4   Repair or Reinstall

Unsatisfactory stand of grass plants and mulch shall be repaired or
reinstalled, and eroded areas shall be repaired in accordance with paragraph
SITE PREPARATION.
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3.9.3.5   Maintenance Record

A record of each site visit shall be furnished, describing the maintenance
work performed; areas repaired or reinstalled; and diagnosis for
unsatisfactory stand of grass plants.

-- End Of Section --
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SECTION 02930A

EXTERIOR PLANTING
08/01

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications are referred to in the text by basic
designation only.

AMERICAN NURSERY AND LANDSCAPE ASSOCIATION (ANLA)

ANLA Z60.1 (1996) Nursery Stock

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A300 (1995) Tree Care Operations - Trees, Shrubs
and other Woody Plant Maintenance

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 602 (1995a) Agricultural Liming Materials

ASTM D 4972 (1995a) pH of Soils

ASTM D 5034 (1995) Breaking Strength and Elongation of
Textile Fabrics (Grab Test)

ASTM D 5035 (1995) Breaking Force and Elongation of
Textile Fabrics (Strip Method)

ASTM D 5268 (1992; R 1996) Topsoil Used for Landscaping
Purposes

ASTM D 5883 (1996el) Use of Rotary Kiln Produced Expanded
Shale, Clay or Slate (ESCS) as a Mineral
Amendment in Topsoil Used for Landscaping and
Related Purposes

1.2   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Shop Drawings; G

  Scale drawings defining areas to receive plant materials.
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Finished Grade, Topsoil and Underground Utilities; G

  Finished grade status; location of underground utilities and
facilities; and availability of topsoil from the stripping and
stock piling operation.

SD-03 Product Data

Geotextile; G
Chemical Treatment Material; G

  Manufacturer's literature including physical characteristics,
application and installation instructions for geotextile and
chemical treatment material.

Equipment

  A listing of equipment to be used for the planting operation.

Delivery

  Delivery schedule.

Plant Establishment Period; G

  Calendar time period for the plant establishment period.  When
there is more than one establishment period, the boundaries of the
planted areas covered for each period shall be described.

Maintenance Record; G

  Maintenance work performed, quantity of plant losses, and
replacements; and diagnosis of unhealthy plant material.

Application of Pesticide; G

  Pesticide treatment plan with sequence of treatment work with
dates and times.  The pesticide trade name, EPA registration
number, chemical composition, formulation, concentration of
original and diluted material, application rate of active
ingredients, method of application, area treated, amount applied;
and the name and state license number of the state certified
applicator shall be included.

SD-04 Samples

Delivered Topsoil; G

  Samples taken from several locations at the source.

Soil Amendments; G

  A 4.5 kg  sample.

Mulch

  A 4.5 kg  sample.
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Geotextile

  A 150 mm  square sample.

SD-06 Test Reports

Soil Test; G
Percolation Test; G

  Certified reports of inspections and laboratory tests, prepared
by an independent testing agency, including analysis and
interpretation of test results.  Each report shall be properly
identified.  Test methods used and compliance with recognized test
standards shall be described.

SD-07 Certificates

Plant Material; G
Topsoil; G
pH Adjuster
Fertilizer; G
Organic Material; G
Soil Conditioner; G
Organic Mulch
Mycorrhizal Fungi Inoculum
Pesticide; G

  Prior to delivery of materials, certificates of compliance
attesting that materials meet the specified requirements.
Certified copies of the material certificates shall include the
following.

     a.  Plant Material:  Classification, botanical name, common
name, size, quantity by species, and location where grown.

     b.  Topsoil:  Particle size, pH, organic matter content,
textural class, soluble salts, chemical and mechanical analyses.

     c.  pH Adjuster:  Sieve analysis and calcium carbonate
equivalent.

     d.  Fertilizer:  Chemical analysis and composition percent.

     e.  Organic Material:  Composition and source.

     f.  Soil Conditioner:  Composition and source.

     g.  Organic Mulch:  Composition, source, and treatment against
fungi growth.

     h.  Mycorrhizal Fungi Inoculum:  Plant material treated.

     i.  Pesticide.  EPA registration number and registered uses.

SD-10 Operation and Maintenance Data
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Maintenance Instructions; G

  Instruction for year-round care of installed plant material.

1.3   SOURCE INSPECTIONS

The nursery or source of plant material and the source of delivered topsoil
shall be subject to inspection.

1.4   DELIVERY, INSPECTION, STORAGE, AND HANDLING

1.4.1   Delivery

A delivery schedule shall be provided at least 10 calendar days prior to the
first day of delivery.

1.4.1.1   Plant Material Identification

Plant material shall be identified with attached, durable, waterproof labels
and weather-resistant ink, stating the correct botanical plant name and
size.

1.4.1.2   Protection During Delivery

Plant material shall be protected during delivery to prevent desiccation and
damage to the branches, trunk, root system, or earth ball.  Branches shall
be protected by tying-in.  Exposed branches shall be covered during
transport.

1.4.1.3   Delivered Topsoil

Prior to the delivery of any topsoil, the availability of topsoil shall be
verified in paragraph TOPSOIL.  A soil test shall be provided for delivered
topsoil.

1.4.1.4   Soil Amendments

Soil amendments shall be delivered to the site in the original, unopened
containers bearing the manufacturer's chemical analysis.  In lieu of
containers, soil amendments may be furnished in bulk.  A chemical analysis
shall be provided for bulk deliveries.

1.4.1.5   Pesticide Material

Pesticide material shall be delivered to the site in the original, unopened
containers bearing legible labels indicating the Environmental Protection
Agency (EPA) registration number and the manufacturer's registered uses.

1.4.2   Inspection

Plant material shall be well shaped, vigorous and healthy with a healthy,
well branched root system, free from disease, harmful insects and insect
eggs, sun-scald injury, disfigurement or abrasion.  Plant material shall be
checked for unauthorized substitution and to establish nursery grown status.
Plant material showing desiccation, abrasion, sun-scald injury,
disfigurement, or unauthorized substitution shall be rejected.  The plant
material shall exhibit typical form of branch to height ratio; and meet the
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caliper and height measurements specified.  Plant material that measures
less than specified, or has been poled, topped off or headed back, shall be
rejected.  Container-grown plant material shall show new fibrous roots and
the root mass shall contain its shape when removed from the container.
Plant material with broken or cracked balls; or broken containers shall be
rejected.  Bare-root plant material that is not dormant or is showing roots
were pulled from the ground shall be rejected.  Other materials shall be
inspected for compliance with paragraph PRODUCTS.  Open soil amendment
containers or wet soil amendments shall be rejected.  Topsoil that contains
slag, cinders, stones, lumps of soil, sticks, roots, trash or other material
larger than 40 mm  diameter shall be rejected.  Topsoil that contains viable
plant material and plant parts shall be rejected.  Unacceptable material
shall be removed from the job site.

1.4.3   Storage

1.4.3.1   Plant Material Storage

Plant material not installed on the day of arrival at the site shall be
stored and protected in designated areas.  Plant material shall not be
stored longer than 30 days.  Plant material shall be protected from direct
exposure to wind and sun.  Bare-root plant material shall be heeled-in.  All
plant material shall be kept in a moist condition by watering with a fine
mist spray until installed.

1.4.3.2   Other Material Storage

Storage of other material shall be in designated areas.  Soil amendments
shall be stored in dry locations and away from contaminants.  Chemical
treatment material shall be stored according to manufacturer's instructions
and not with planting operation material.

1.4.4   Handling

Plant material shall not be injured in handling.  Cracking or breaking the
earth ball of balled and burlapped plant material shall be avoided.  Plant
material shall not be handled by the trunk or stems.  Materials shall not be
dropped from vehicles.

1.4.5   Time Limitation

Except for container-grown plant material, the time limitation from digging
to installing plant material shall be a maximum 90 days.  The time
limitation between installing the plant material and placing the mulch shall
be a maximum 24 hours.

1.5   WARRANTY

Furnished plant material shall have a warranty for plant growth to be in a
vigorous growing condition for a minimum 12 month period.  A minimum 12
month calendar time period for the warranty of plant growth shall be
provided regardless of the contract time period.  When plant material is
determined to be unhealthy in accordance with paragraph PLANT ESTABLISHMENT
PERIOD, it shall be replaced once under this warranty.

PART 2   PRODUCTS
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2.1   PLANT MATERIAL

2.1.1   Plant Material Classification

The plant material shall be nursery grown stock conforming to ANLA Z60.1 and
shall be the species specified.

2.1.2   Plant Schedule

The plant schedule shall provide botanical names as included in one or more
of the publications listed under "Nomenclature" in ANLA Z60.1.

2.1.3   Substitutions

Substitutions will not be permitted without written request and approval
from the Contracting Officer.

2.1.4   Quality

Well shaped, well grown, vigorous plant material having healthy and well
branched root systems in accordance with ANLA Z60.1 shall be provided.
Plant material shall be provided free from disease, harmful insects and
insect eggs, sun-scald injury, disfigurement and abrasion.  Plant material
shall be free of shock or damage to branches, trunk, or root systems, which
may occur from the digging and preparation for shipment, method of shipment,
or shipment.  Plant quality is determined by the growing conditions; method
of shipment to maintain health of the root system; and growth of the trunk
and crown as follows.

2.1.5   Growing Conditions

Plant material shall be native to or well-suited to the growing conditions
of the project site.  Plant material shall be grown under climatic
conditions similar to those at the project site.

2.1.6   Method of Shipment to Maintain Health of Root System

2.1.6.1   Balled and Burlapped (BB) Plant Material

Ball size and ratio shall be in accordance with ANLA Z60.1.  The ball shall
be of a diameter and depth to encompass enough fibrous and feeding root
system necessary for the full recovery of the plant.  The plant stem or
trunk shall be centered in the ball.  All roots shall be clean cut at the
ball surface.  Roots shall not be pulled from the ground.  Before shipment
the root ball shall be dipped in gels containing mycorrhizal fungi inoculum.
The root ball shall be completely wrapped with burlap or other suitable
material and securely laced with biodegradable twine.

2.1.6.2   Container-Grown (C) Plant Material

Container size shall be in accordance with ANLA Z60.1.  Plant material shall
be grown in a container over a duration of time for new fibrous roots to
have developed and for the root mass to retain its shape and hold together
when removed from the container.  Container-grown plant material shall be
inoculated with mycorrhizal fungi during germination in the nursery.  Before
shipment the root system shall be dipped in gels containing mycorrhizal
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fungi inoculum.  The container shall be sufficiently rigid to hold ball
shape and protect root mass during shipping.

2.1.7   Growth of Trunk and Crown

2.1.7.1   Deciduous Trees

A height to caliper relationship shall be provided in accordance with ANLA
Z60.1.  Height of branching shall bear a relationship to the size and
species of tree specified and with the crown in good balance with the trunk.
The trees shall not be "poled" or the leader removed.

a.  Single stem:  The trunk shall be reasonably straight and
symmetrical with crown and have a persistent main leader.

b.  Multi-stem:  All countable stems, in aggregate, shall average the
size specified.  To be considered a stem, there shall be no
division of the trunk which branches more than 150 mm  from ground
level.

c.  Specimen:  The tree provided shall be well branched and pruned
naturally according to the species.  The form of growth desired,
which may not be in accordance with natural growth habit, shall be
as indicated.

2.1.7.3   Deciduous Shrubs

Deciduous shrubs shall have the height and number of primary stems
recommended by ANLA Z60.1.  Acceptable plant material shall be well shaped,
with sufficient well-spaced side branches, and recognized by the trade as
typical for the species grown in the region of the project.

2.1.7.4   Coniferous Evergreen Plant Material

Coniferous Evergreen plant material shall have the height-to-spread ratio
recommended by ANLA Z60.1.  The coniferous evergreen trees shall not be
"poled" or the leader removed.  Acceptable plant material shall be
exceptionally heavy, well shaped and trimmed to form a symmetrical and
tightly knit plant.  The form of growth desired shall be as indicated.

2.1.7.5   Broadleaf Evergreen Plant Material

Broadleaf evergreen plant material shall have the height-to-spread ratio
recommended by ANLA Z60.1.  Acceptable plant material shall be well shaped
and recognized by the trade as typical for the variety grown in the region
of the project.

2.1.7.6   Ground Cover and Vine Plant Material

Ground cover and vine plant material shall have the minimum number of
runners and length of runner recommended by ANLA Z60.1.  Plant material
shall have heavy, well developed and balanced crown with vigorous, well
developed root system and shall be furnished in containers.

2.1.8   Plant Material Size
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Plant material shall be furnished in sizes indicated.  Plant material larger
in size than specified may be provided at no additional cost to the
Government.

2.1.9   Plant Material Measurement

Plant material measurements shall be in accordance with ANLA Z60.1.

2.2   TOPSOIL

Topsoil shall be as defined in ASTM D 5268.  When available, the topsoil
shall be the existing surface soil stripped and stockpiled onsite in
accordance with Section 02300 EARTHWORK.  When additional topsoil is
required beyond the available topsoil from the stripping operation, topsoil
shall be delivered and amended as recommended by the soil test for the plant
material specified.  Topsoil shall be free from slag, cinders, stones, lumps
of soil, sticks, roots, trash or other material over a minimum 40 mm
diameter.  Topsoil shall be free from viable plants and plant parts.

2.3   SOIL AMENDMENTS

Soil amendments shall consist of pH adjuster, fertilizer, organic material
and soil conditioners meeting the following requirements.  Vermiculite is
not recommended.

2.3.1   pH Adjuster

The pH adjuster shall be an agricultural liming material in accordance with
ASTM C 602.  These materials may be burnt lime, hydrated lime, ground
limestone, or shells.  The pH adjuster shall be used to create a favorable
soil pH for the plant material specified.

2.3.1.1   Limestone

Limestone material shall contain a minimum calcium carbonate equivalent of
80 percent.  Gradation:  A minimum 95 percent shall pass through a 2.36 mm
sieve and a minimum 55 percent shall pass through a 0.25 mm  sieve.  To
raise soil pH, ground limestone shall be used.

2.3.1.2   Hydrated Lime

Hydrated lime shall contain a minimum calcium carbonate equivalent of 110
percent.  Gradation:  A minimum 100 percent shall pass through a 2.36 mm
sieve and a minimum 97 percent shall pass through a 0.25 mm   sieve.

2.3.1.3   Burnt Lime

Burnt lime shall contain a minimum calcium carbonate equivalent of 140
percent.  Gradation:  A minimum 95 percent shall pass through a 2.36 mm
sieve and a minimum 35 percent shall pass through a 0.25 mm  sieve.

2.3.2   Fertilizer

It shall be as recommended by the soil test .  Fertilizer shall be
controlled release commercial grade; free flowing, pellet or tablet form;
uniform in composition; and consist of a nitrogen-phosphorus-potassium
ratio.  The fertilizer shall be derived from sulphur coated urea, urea
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formaldehyde, plastic or polymer coated pills, or isobutylenediurea (IBDU).
Fertilizer shall be balanced with the inclusion of trace minerals and micro-
nutrients.

2.3.3   Organic Material

Organic material shall consist of bonemeal.

2.3.3.1   Bonemeal

Bonemeal shall be a finely ground, steamed bone product containing from 2 to
4 percent nitrogen and 16 to 40 percent phosphoric acid.

2.3.4   Soil Conditioner

Soil conditioner shall be sand, super absorbent polymers, calcined clay, or
gypsum for single use or in combination to meet topsoil requirements for the
plant material specified.

2.3.4.1   Sand

Sand shall be clean and free of toxic materials.  Gradation:  A minimum 95
percent by weight shall pass a 2 mm  sieve and a minimum 10 percent by
weight shall pass a 1.18 mm  sieve.  Greensand shall be balanced with the
inclusion of trace minerals and nutrients.

2.3.4.2   Super Absorbent Polymers

To improve water retention in soils, super absorbent polymers shall be sized
according to manufacturer's recommendations.  Polymers shall be added as a
soil amendment and be cross-linked polyacrylamide with an absorption
capacity of 250-400 times its weight.

2.3.4.3   Calcined Clay

Granular particles shall be produced from montmorillonite clay calcined to
minimum temperature of 650 degrees C.  Gradation:  A minimum 90 percent
passing 2.36 mm  sieve; a minimum 99 percent shall be retained on 0.25 mm
sieve; and a maximum 2 percent shall pass a 0.15 mm  sieve.  Bulk density:
A maximum 640 kilogram per cubic meter.

2.3.4.4   Gypsum

Gypsum shall be commercially packaged, free flowing, and a minimum 95
percent calcium sulfate by volume.

2.3.4.5   Expanded Shale, Clay, or Slate (ESCS)

Rotary kiln produced ESCS material shall be in conformance with ASTM D 5883.

2.4   MULCH

Mulch shall be free from weeds, mold, and other deleterious materials.
Mulch materials shall be native to the region.  Rotted manure is not
recommended to be used as a mulch because it would encourage surface rooting
of the plant material and weeds.
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2.4.1   Organic Mulch

Organic mulch materials shall be native to the project site and consist of
recycled mulch, shredded bark, wood chips, or ground bark.

2.4.1.1   Recycled Mulch

Recycled mulch may include compost, tree trimmings, or pine needles with a
gradation that passes through a 65 x 65 mm  screen.  It shall be cleaned of
all sticks a minimum 25 mm  in diameter and plastic materials a minimum 75
mm  length.  The material shall be treated to retard the growth of mold and
fungi.  Other recycled mulch may include peanut shells, pecan shells or coco
bean shells.

2.4.1.2   Shredded Bark

Locally shredded material shall be treated to retard the growth of mold and
fungi.

2.4.1.3   Wood Chips and Ground Bark

Locally chipped or ground material shall be treated to retard the growth of
mold and fungi.  Gradation:  A maximum 50 mm  wide by 100 mm  long.

2.5   GEOTEXTILE

Geotextile shall be woven or nonwoven; polypropylene, polyester, or
fiberglass, mat in accordance with ASTM D 5034 or ASTM D 5035.  It shall be
made specifically for use as a fabric around plant material.  Nominal weight
shall be a minimum 120 grams per square meter.  Permeability rate shall be a
minimum 1 mm  per second.

2.6   WOOD STAKING MATERIAL

Wood stakes shall be hardwood or fir; rough sawn; free from knots, rot,
cross grain, or other defects that would impair their strength.

2.6.1   Bracing Stake

Wood bracing stakes shall be a minimum 50 x 50 mm  square and a minimum 2400
mm  long with a point at one end.  Stake shall be set without damaging
rootball.

2.6.2   Wood Ground Stakes

Wood ground stakes shall be a minimum of 50 x 50 mm  square and a minimum
900 mm  long with a point at one end.

2.6.3   Deadmen

Wood deadmen shall be a minimum 100 x 100 x 900 mm  long.

2.7   METAL STAKING AND GUYING MATERIAL

Metal shall be aluminum or steel consisting of recycled content made for
holding plant material in place.
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2.7.1   Bracing Stakes

Metal bracing stakes shall be a minimum 25 mm  diameter and a minimum 2400
mm  long.  Stake shall be set without damaging rootball.

2.7.2   Metal Ground Stakes

Metal ground stakes shall be a minimum 13 mm  diameter and a minimum 900 mm
long.

2.7.3   Earth Anchor

Metal earth anchors shall be a minimum 13 mm  diameter and a minimum 600 mm
long.

2.7.4   Guying Material

Metal guying material shall be a minimum 12 gauge wire.  Multi-strand cable
shall be woven wire.  Guying material tensile strength shall conform to the
size of tree to be held firmly in place.

2.7.5   Turnbuckle

Metal turnbuckles shall be galvanized or cadmium-plated steel, and shall be
a minimum 75 mm  long with closed screw eyes on each end.  Screw thread
tensile strength shall conform to the size of tree to be held firmly in
place.

2.8   PLASTIC STAKING AND GUYING MATERIAL

Plastic shall consist of recycled plastic product made for holding plant
material firmly in place.  Plastic shall not be used for deadmen.

2.8.1   Plastic Bracing Stake

Plastic bracing stakes shall be a minimum 50 mm  diameter and a minimum 2400
mm  long.  Stake shall be set without damaging rootball.

2.8.2   Plastic Ground Stakes

Plastic ground stakes shall be a minimum 50 mm  diameter and a minimum 900
mm  long.

2.8.3   Plastic Guying Material

Plastic guying material shall be designed specifically for the purpose of
firmly holding plant material in high wind velocities.

2.8.4   Chafing Guard

Plastic chafing guards shall be used to protect tree trunks and branches
when metal is used as guying material.  The material shall be the same color
throughout the project site.  Length shall be a minimum 1.5 times the
circumference of the plant trunk at its base.

2.9   RUBBER GUYING MATERIAL
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Rubber chafing guards, consisting of recycled material, shall be used to
protect tree trunks and branches when metal guying material is applied.  The
material shall be the same color throughout the project.  Length shall be a
minimum 1.5 times the circumference of the plant trunk at its base.

2.10   FLAG

Plastic flag material shall be used on guying material.  It shall be a
minimum 150 mm  long.  Tape color shall be consistent and visually
complimentary to the entire project area.  The tape color shall meet
pedestrian visual safety requirements for day and night.

2.11   TREE ROOT BARRIERS

Tree root barriers shall be metal or plastic consisting of recycled content.
Barriers shall utilize vertical stabilizing members to encourage downward
tree root growth.  Barriers shall limit, by a minimum 90 percent, the
occurrence of surface roots.  Tree root barriers which are designed to be
used as plant pit liners will be rejected.

2.12   MYCORRHIZAL FUNGI INOCULUM

Mycorrhizal fungi inoculum shall be composed of multiple-fungus inoculum as
recommended by the manufacturer for the plant material specified.

2.13   WATER

Unless otherwise directed, water shall be the responsibility of the
Contractor.  Water shall not contain elements toxic to plant life.

2.14   PESTICIDE

Pesticide shall be insecticide, herbicide, fungicide, nematocide,
rodenticide or miticide.  For the purpose of this specification a soil
fumigant shall have the same requirements as a pesticide.  The pesticide
material shall be EPA registered and approved.

PART 3   EXECUTION

3.1   INSTALLING PLANT MATERIAL TIME AND CONDITIONS

3.1.1   Deciduous Plant Material Time

Deciduous plant material shall be installed from March 15 to June 15 and
September 1 to December 1.

3.1.2   Evergreen Plant Material Time

Evergreen plant material shall be installed from March 15 to June 15 and
September 1 to December 1.

3.1.3   Plant Material Conditions

Planting operations shall be performed only during periods when beneficial
results can be obtained.  When drought, excessive moisture, frozen ground or
other unsatisfactory conditions prevail, the work shall be stopped when
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directed.  When special conditions warrant a variance to the planting
operations, proposed planting times shall be submitted for approval.

3.1.4   Tests

3.1.4.1   Percolation Test

Test for percolation shall be done to determine positive drainage of plant
pits and beds.  A positive percolation shall consist of a minimum 25 mm  per
3 hours; when a negative percolation test occurs, a shop drawing shall be
submitted indicating the corrective measures.

3.1.4.2   Soil Test

Delivered topsoil, excavated plant pit soil, and stockpiled topsoil shall be
tested in accordance with ASTM D 5268 and ASTM D 4972 for determining the
particle size, pH, organic matter content, textural class, chemical
analysis, soluble salts analysis, and mechanical analysis.  Sample
collection onsite shall be random over the entire site.  Sample collection
for stockpiled topsoil shall be at different levels in the stockpile.  The
soil shall be free from debris, noxious weeds, toxic substances, or other
materials harmful to plant growth.  The test shall determine the quantities
and type of soil amendments required to meet local growing conditions for
the plant material specified.

3.2   SITE PREPARATION

3.2.1   Finished Grade, Topsoil and Underground Utilities

The Contractor shall verify that finished grades are as indicated on
drawings, and that the placing of topsoil, the smooth grading, and the
compaction requirements have been completed in accordance with Section 02300
EARTHWORK, prior to the commencement of the planting operation.  The
location of underground utilities and facilities in the area of the planting
operation shall be verified.  Damage to underground utilities and facilities
shall be repaired at the Contractor's expense.

3.2.2   Layout

Plant material locations and bed outlines shall be staked on the project
site before any excavation is made.  Plant material locations may be
adjusted to meet field conditions.

3.2.3   Protecting Existing Vegetation

When there are established lawns in the planting area, the turf shall be
covered and/or protected during planting operations.  Existing trees,
shrubs, and plant beds that are to be preserved shall be barricaded along
the dripline to protect them during planting operations.

3.3   EXCAVATION

3.3.1   Obstructions Below Ground

When obstructions below ground affect the work, shop drawings showing
proposed adjustments to plant material location, type of plant and planting
method shall be submitted for approval.



PTFL 03-3004 FY 2002 C-17 FLIGHT SIMULATOR FACILITY
MCGUIRE AFB, NEW JERSEY

02930A-14

3.3.2   Turf Removal

Where the planting operation occurs in an existing lawn area, the turf shall
be removed from the excavation area to a depth that will ensure the removal
of the entire root system.

3.3.3   Plant Pits

Plant pits for ball and burlapped or container plant material shall be dug
to a depth equal to the height of the root ball as measured from the base of
the ball to the base of the plant trunk.  Plant pits for bare-root plant
material shall be dug to a depth equal to the height of the root system.
Plant pits shall be dug a minimum 50 percent wider than the ball or root
system to allow for root expansion.  The pit shall be constructed with sides
sloping towards the base as a cone, to encourage well aerated soil to be
available to the root system for favorable root growth.  Cylindrical pits
with vertical sides shall not be used.

3.4   INSTALLATION

3.4.1   Setting Plant Material

Plant material shall be set plumb and held in position until sufficient soil
has been firmly placed around root system or ball.  In relation to the
surrounding grade, the plant material shall be set even with the grade at
which it was grown.

3.4.1.1   Bare-Root Plant Material

Bare-root plant material shall be placed in water a minimum 30 minutes prior
to setting.

3.4.2   Tree Root Barrier

Tree root barriers shall be installed as recommended by the manufacturer.
Tree root barriers shall be used for trees located up to a maximum 1800 mm
from paved surfaces or structures.

3.4.3   Backfill Soil Mixture

The backfill soil mixture may be a mix of topsoil and soil amendments
suitable for the plant material specified.  When practical, the excavated
soil from the plant pit that is not amended provides the best backfill and
shall be used.

3.4.4   Adding Mycorrhizal Fungi Inoculum

Mycorrhizal fungi inoculum shall be added as recommended by the manufacturer
for the plant material specified.

3.4.5   Backfill Procedure

Prior to backfilling, all metal, wood, synthetic products, or treated burlap
devices shall be removed from the ball or root system avoiding damage to the
root system.  The backfill procedure shall remove air pockets from around
the root system.  Additional requirements are as follows.
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3.4.5.1   Balled and Burlapped, and Balled and Platformed Plant Material

Biodegradable burlap and tying material shall be carefully opened and folded
back from the top a minimum 1/3 depth from the top of the root ball.
Backfill mixture shall be added to the plant pit in 150 mm  layers with each
layer tamped.

3.4.5.2   Bare-Root Plant Material

The root system shall be spread out and arranged in its natural position.
Damaged roots shall be removed with a clean cut.  The backfill soil mixture
shall be carefully worked in amongst the roots and watered to form a soupy
mixture.  Air pockets shall be removed from around the root system, and root
to soil contact shall be provided.

3.4.5.3   Container-Grown and Balled and Potted Plant Material

The plant material shall be carefully removed from containers that are not
biodegradable.  Prior to setting the plant in the pit, a maximum 1/4 depth
of the root mass, measured from the bottom, shall be spread apart to promote
new root growth.  For plant material in biodegradable containers the
container shall be split prior to setting the plant with container.
Backfill mixture shall be added to the plant pit in 150 mm  layers with each
layer tamped.

3.4.5.4   Earth Berm

An earth berm, consisting of backfill soil mixture, shall be formed with a
minimum 100 mm  height around the edge of the plant pit to aid in water
retention and to provide soil for settling adjustments.

3.4.6   Plant Bed

Plant material shall be set in plant beds according to the drawings.
Backfill soil mixture shall be placed on previously scarified subsoil to
completely surround the root balls, and shall be brought to a smooth and
even surface, blending to existing areas.  Earth berms shall be provided.
Polymers shall be spread uniformly over the plant bed and in the planting
pit as recommended by the manufacturer and thoroughly incorporated into the
soil to a maximum 100 mm depth.

3.4.7   Watering

Plant pits and plant beds shall be watered immediately after backfilling,
until completely saturated.

3.4.8   Staking and Guying

Staking will be required when trees are unstable or will not remain set due
to their size, shape, or exposure to high wind velocity.

3.4.8.1   One Bracing Stake

Trees 1200 to 1800 mm high shall be firmly anchored in place with one
bracing stake.  The bracing stake shall be placed on the side of the tree
facing the prevailing wind.  The bracing stake shall be driven vertically
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into firm ground and shall not injure the ball or root system.  The tree
shall be held firmly to the stake with a double strand of guying material.
The guying material shall be firmly anchored at a minimum 1/2 tree height
and shall prevent girdling.  A chafing guard shall be used when metal is the
guying material.

3.4.8.2   Two Bracing Stakes

Trees from 1800 to 2400 mm height shall be firmly anchored in place with 2
bracing stakes placed on opposite sides.  Bracing stakes shall be driven
vertically into firm ground and shall not injure the ball or root system.
The tree shall be held firmly between the stakes with a double strand of
guying material.  The guying material shall be firmly anchored at a minimum
1/2 tree height and shall prevent girdling.  Chafing guards shall be used
when metal is the guying material.

3.4.8.3   Three Ground Stakes

Trees over a minimum 2400 mm height and less than a maximum 150 mm caliper
shall be held firmly in place with 3 bracing or ground stakes spaced
equidistantly around the tree.  Ground stakes shall be avoided in areas to
be mowed.  Stakes shall be driven into firm ground outside the earth berm.
The guying material shall be firmly anchored at a minimum 1/2 tree height
and shall prevent girdling.  For trees over maximum 75 mm diameter at breast
height, turnbuckles shall be used on the guying material for tree
straightening purposes.  One turnbuckle shall be centered on each guy line.
Chafing guards shall be used when metal is the guying material.

3.4.9   Deadmen or Earth Anchors

Trees over a minimum 150 mm  caliper shall be held firmly in place with wood
deadmen buried a minimum 900 mm  in the ground or metal earth anchors.
Multi-strand cable guying material shall be firmly anchored at a minimum 1/2
tree height and shall prevent girdling.  Turnbuckles shall be used on the
guying material for tree straightening purposes.  One turnbuckle shall be
centered on each guy line.  Chafing guards shall be used.

3.4.10   Flags

A flag shall be securely fastened to each guy line equidistant between the
tree and the stake, deadmen, or earth anchor.  The flag shall be visible to
pedestrians.

3.5   FINISHING

3.5.1   Plant Material

Prior to placing mulch, the installed area shall be uniformly edged to
provide a clear division line between the planted area and the adjacent turf
area, shaped as indicated.  The installed area shall be raked and smoothed
while maintaining the earth berms.

3.5.2   Placing Geotextile

Prior to placing mulch, geotextile shall be placed as indicated in
accordance with the manufacturer's recommendations.
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3.5.3   Placing Mulch

The placement of mulch shall occur a maximum 48 hours after planting.
Mulch, used to reduce soil water loss, regulate soil temperature and prevent
weed growth, shall be spread to cover the installed area with a minimum 100
mm  uniform thickness.  Mulch shall be kept out of the crowns of shrubs,
ground cover, and vines and shall be kept off buildings, sidewalks and other
facilities.

3.5.4   Pruning

Pruning shall be accomplished by trained and experienced personnel.  The
pruning of trees shall be in accordance with ANSI A300.  Only dead or broken
material shall be pruned from installed plants.  The typical growth habit of
individual plant material shall be retained.  Clean cuts shall be made flush
with the parent trunk.  Improper cuts, stubs, dead and broken branches shall
be removed.  "Headback" cuts at right angles to the line of growth will not
be permitted.  Trees shall not be poled or the leader removed, nor shall the
leader be pruned or "topped off".

3.6   MAINTENANCE DURING PLANTING OPERATION

Installed plant material shall be maintained in a healthy growing condition.
Maintenance operations shall begin immediately after each plant is installed
to prevent desiccation and shall continue until the plant establishment
period commences.  Installed areas shall be kept free of weeds, grass, and
other undesired vegetation.  The maintenance includes maintaining the mulch,
watering, and adjusting settling.

3.7   APPLICATION OF PESTICIDE

When application of a pesticide becomes necessary to remove a pest or
disease, a pesticide treatment plan shall be submitted and coordinated with
the installation pest management program.

3.7.1   Technical Representative

The certified installation pest management coordinator shall be the
technical representative, and shall be present at all meetings concerning
treatment measures for pest or disease control.  They may be present during
treatment application.

3.7.2   Application

A state certified applicator shall apply required pesticides in accordance
with EPA label restrictions and recommendations.  Clothing and personal
protective equipment shall be used as specified on the pesticide label.  A
closed system is recommended as it prevents the pesticide from coming into
contact with the applicator or other persons.  Water for formulating shall
only come from designated locations.  Filling hoses shall be fitted with a
backflow preventer meeting local plumbing codes or standards.  Overflow
shall be prevented during the filling operation.  Prior to each day of use,
the equipment used for applying pesticide shall be inspected for leaks,
clogging, wear, or damage.  Any repairs are to be performed immediately.

3.8   RESTORATION AND CLEAN UP
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3.8.1   Restoration

Turf areas, pavements and facilities that have been damaged from the
planting operation shall be restored to original condition at the
Contractor's expense.

3.8.2   Clean Up

Excess and waste material shall be removed from the installed area and shall
be disposed offsite.  Adjacent paved areas shall be cleared.

3.9   PLANT ESTABLISHMENT PERIOD

3.9.1   Commencement

Upon completion of the last day of the planting operation, the plant
establishment period for maintaining installed plant material in a healthy
growing condition shall commence and shall be in effect for a minimum of 90
days or the remaining contract time period, whichever is longer, not to
exceed 12 months.  Written calendar time period shall be furnished for the
plant establishment period.  When there is more than one plant establishment
period, the boundaries of the planted area covered for each period shall be
described.  The plant establishment period shall be coordinated with
Sections 02921 SEEDING.  The plant establishment period shall be modified
for inclement weather shut down periods, or for separate completion dates
for areas.

3.9.2   Maintenance During Establishment Period

Maintenance of plant material shall include straightening plant material,
straightening stakes; tightening guying material; correcting girdling;
supplementing mulch; pruning dead or broken branch tips; maintaining plant
material labels; watering; eradicating weeds, insects and disease; post-
fertilization; and removing and replacing unhealthy plants.

3.9.2.1   Watering Plant Material

The plant material shall be watered as necessary to prevent desiccation and
to maintain an adequate supply of moisture within the root zone.  An
adequate supply of moisture is estimated to be the equivalent of 25 mm
absorbed water per week, delivered in the form of rain or augmented by
watering.  Run-off, puddling and wilting shall be prevented.  Unless
otherwise directed, watering trucks shall not be driven over turf areas.
Watering of other adjacent areas or existing plant material shall be
prevented.

3.9.2.2   Weeding

Grass and weeds in the installed areas shall not be allowed to reach a
maximum 75 mm  height before being completely removed, including the root
system.

3.9.2.3   Pesticide Treatment

Treatment for disease or pest shall be in accordance with paragraph
APPLICATION OF PESTICIDE.
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3.9.2.4   Post-Fertilization

The plant material shall be topdressed at least once during the period of
establishment with controlled release fertilizer, reference paragraph SOIL
AMENDMENTS.  Apply at the rate of 1 kilogram per 10 square meters  of plant
pit or bed area.  Dry fertilizer adhering to plants shall be flushed off.
The application shall be timed prior to the advent of winter dormancy.

3.9.2.5   Plant Pit Settling

When settling occurs to the backfill soil mixture, additional backfill soil
shall be added to the plant pit or plant bed until the backfill level is
equal to the surrounding grade.  Serious settling that affects the setting
of the plant in relation to the maximum depth at which it was grown requires
replanting in accordance with paragraph INSTALLATION.  The earth berm shall
be maintained.

3.9.2.6   Maintenance Record

A record shall be furnished describing the maintenance work performed, the
quantity of plant losses, diagnosis of the plant loss, and the quantity of
replacements made on each site visit.

3.9.3   Unhealthy Plant Material

A tree shall be considered unhealthy or dead when the main leader has died
back, or up to a maximum 25 percent of the crown has died.  A shrub shall be
considered unhealthy or dead when up to a maximum 25 percent of the plant
has died.  This condition shall be determined by scraping on a branch an
area 2 mm  square, maximum, to determine if there is a green cambium layer
below the bark.  The Contractor shall determine the cause for unhealthy
plant material and shall provide recommendations for replacement.  Unhealthy
or dead plant material shall be removed immediately and shall be replaced as
soon as seasonal conditions permit.

3.9.4   Replacement Plant Material

Unless otherwise directed, plant material shall be provided for replacement
in accordance with paragraph PLANT MATERIAL.  Replacement plant material
shall be installed in accordance with paragraph INSTALLATION, and
recommendations in paragraph PLANT ESTABLISHMENT PERIOD.  Plant material
shall be replaced in accordance with paragraph WARRANTY.  An extended plant
establishment period shall not be required for replacement plant material.

3.9.5   Maintenance Instructions

Written instructions shall be furnished containing drawings and other
necessary information for year-round care of the installed plant material;
including, when and where maintenance should occur, and the procedures for
plant material replacement.

-- End Of Section --
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SECTION 05120A

STRUCTURAL STEEL
01/02

PART 1   GENERAL

1.1   REFERENCES

The publications listed below form a part of this specification to the
extent referenced.  The publications are referred to in the text by basic
designation only.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC ASD Manual (1989) Manual of Steel Construction Allowable
Stress Design

AISC ASD/LRFD Vol II (1992) Manual of Steel Construction Vol II:
Connections

AISC Design Guide No. 10 (1989) Erection Bracing of Low-Rise
Structural Steel Frames

AISC FCD (1995a)  Quality Certification Program

AISC S303 (2000) Code of Standard Practice for Steel
Buildings and Bridges

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 242/A 242M (2000) High-Strength Low-Alloy Structural
Steel

ASTM A 307 (2000) Carbon Steel Bolts and Studs, 60 000
PSI Tensile Strength

ASTM A 325M (2000) High-Strength Bolts for Structural
Steel Joints (Metric)

ASTM A 36/A 36M (2000a) Carbon Structural Steel

ASTM A 500 (1999) Cold-Formed Welded and Seamless Carbon
Steel Structural Tubing in Rounds and Shapes

ASTM A 501 (1999) Hot-Formed Welded and Seamless Carbon
Steel Structural Tubing

ASTM A 514/A 514M (2000) High-Yield-Strength, Quenched and
Tempered Alloy Steel Plate, Suitable for
Welding

ASTM A 529/A 529M (2000) High-Strength Carbon-Manganese Steel
of Structural Quality
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ASTM A 53/A 53M (2001) Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless

ASTM A 563M (2000) Carbon and Alloy Steel Nuts (Metric)

ASTM A 572/A 572M (2000a) High-Strength Low-Alloy Columbium-
Vanadium Structural Steel

ASTM A 588/A 588M (2000a) High-Strength Low-Alloy Structural
Steel with 50 ksi (345 MPa) Minimum Yield
Point to 4 in. (100 mm) Thick

ASTM A 6/A 6M (2001) General Requirements for Rolled
Structural Steel Bars, Plates, Shapes, and
Sheet Piling

ASTM A 618 (1999) Hot-Formed Welded and Seamless High-
Strength Low-Alloy Structural Tubing

ASTM A 709/A 709M (2000) Carbon and High-Strength Low-Alloy
Structural Steel Shapes, Plates, and Bars and
Quenched-and-Tempered Alloy Structural Steel
Plates for Bridges

ASTM A 852/A 852M (2000) Quenched and Tempered Low-Alloy
Structural Steel Plate with 70 ksi (485 MPa)
Minimum Yield Strength to 4 in. (100 mm)
Thick

ASTM A 992/A 992M (2000) Steel for Structural Shapes For Use in
Building Framing

ASTM F 436M (1993) Hardened Steel Washers (Metric)

ASTM F 844 (2000) Washers, Steel, Plain (Flat),
Unhardened for General Use

ASTM F 959M (1999a) Compressible-Washer-Type Direct
Tension Indicators for Use with Structural
Fasteners (Metric)

AMERICAN WELDING SOCIETY (AWS)

AWS A2.4 (1998) Standard Symbols for Welding, Brazing
and Nondestructive Examination

AWS D1.1 (2000) Structural Welding Code - Steel

ASME INTERNATIONAL (ASME)

ASME B18.21.1 (1999) Lock Washers (Inch Series)

ASME B46.1 (1995) Surface Texture (Surface Roughness,
Waviness, and Lay)

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)
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SSPC Paint 25 (1991) Red Iron Oxide, Zinc Oxide, Raw
Linseed Oil and Alkyd Primer (Without Lead
and Chromate Pigments)

1.2   GENERAL REQUIREMENTS

Structural steel fabrication and erection shall be performed by an
organization experienced in structural steel work of equivalent magnitude.
The Contractor shall be responsible for correctness of detailing,
fabrication, and for the correct fitting of structural members.
Connections, for any part of the structure not shown on the contract
drawings, shall be considered simple shear connections and shall be designed
and detailed in accordance with pertinent provisions of AISC ASD Manual.
Substitution of sections or modification of connection details will not be
accepted unless approved by the Contracting Officer.  AISC ASD Manual and
AISC ASD/LRFD Vol II shall govern the work.  Welding shall be in accordance
with AWS D1.1\\oc-srv-
data\Sdisk\SPECS\SPECSINT\JOBS\MAFBFUEL\pulldata\05090A.sec  High-strength
bolting shall be in accordance with AISC ASD Manual.

1.3   SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only.  When
used, a designation following the "G" designation identifies the office that
will review the submittal for the Government.  The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Structural Steel System;  G
Structural Connections; G

  Shop and erection details including members (with their
connections) not shown on the contract drawings.  Welds shall be
indicated by standard welding symbols in accordance with AWS A2.4.

SD-03 Product Data

Erection; G

  Prior to erection, erection plan of the structural steel framing
describing all necessary temporary supports, including the sequence
of installation and removal.

Welding; G

  WPS not prequalified.

SD-04 Samples

High Strength Bolts and Nuts
Carbon Steel Bolts and Nuts
Nuts Dimensional Style
Washers
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  Random samples of bolts, nuts, and washers as delivered to the
job site if requested, taken in the presence of the Contracting
Officer and provided to the Contracting Officer for testing to
establish compliance with specified requirements.

SD-07 Certificates

Mill Test Reports; G

  Certified copies of mill test reports for structural steel,
structural bolts, nuts, washers and other related structural steel
items, including attesting that the structural steel furnished
contains no less than 25 percent recycled scrap steel and meets the
requirements specified, prior to the installation.

Welder Qualifications; G

  Certified copies of welder qualifications test records showing
qualification in accordance with AWS D1.1.

Welding Inspector; G

  Welding Inspector qualifications.

Fabrication; G

  A copy of the AISC certificate indicating that the fabrication
plant meets the specified structural steelwork category.

1.4   STORAGE

Material shall be stored out of contact with the ground in such manner and
location as will minimize deterioration.

1.5   WELDING INSPECTOR

Welding Inspector qualifications shall be in accordance with AWS D1.1

PART 2   PRODUCTS

2.1   STRUCTURAL STEEL

2.1.1   Carbon Grade Steel

Carbon grade steel shall conform to ASTM A 36/A 36M.

2.1.2   High-Strength Low-Alloy Steel

High-strength low-alloy steel shall conform to A 992/A 992M, Grade 50.

2.1.3   Structural Shapes for Use in Building Framing

Wide flange shapes in accordance with ASTM A 992/A 992M shall be used where
indicated on the drawings.

2.2   STRUCTURAL TUBING
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Structural tubing shall conform to ASTM A 500, Grade B.

2.3   STEEL PIPE

Steel pipe shall conform to ASTM A 53/A 53M, Type E, Grade B.

2.4   HIGH STRENGTH BOLTS AND NUTS

High strength bolts shall conform to ASTM A 325M, Type 1 with carbon steel
nuts conforming to ASTM A 563M, Grade DH

2.5   CARBON STEEL BOLTS AND NUTS

Carbon steel bolts shall conform to ASTM A 307, Grade A with carbon steel
nuts conforming to ASTM A 563M, Grade A.

2.6   NUTS DIMENSIONAL STYLE

Carbon steel nuts shall be Hex style when used with ASTM A 307 bolts or
Heavy Hex style when used with ASTM A 325M  or ASTM A 490M  bolts.

2.7   WASHERS

Plain washers shall conform to ASTM F 844.  Other types, when required,
shall conform to ASTM F 436M ASTM F 436.

2.8   PAINT

Paint shall conform to SSPC Paint 25.

PART 3   EXECUTION

3.1   FABRICATION

Fabrication shall be in accordance with the applicable provisions of AISC
ASD Manual.  Fabrication and assembly shall be done in the shop to the
greatest extent possible.  The fabricating plant shall be certified under
the AISC FCD for Category 1 structural steelwork.  Compression joints
depending on contact bearing shall have a surface roughness not in excess of
13 micrometer  as determined by ASME B46.1, and ends shall be square within
the tolerances for milled ends specified in ASTM A 6/A 6M.  Structural
steelwork, except surfaces of steel to be encased in concrete, surfaces to
be field welded, surfaces to be fireproofed, and contact surfaces of
friction-type high-strength bolted connections shall be prepared for
painting in accordance with endorsement "P" of AISC FCD and primed with the
specified paint.

3.2   ERECTION

a:  Erection of structural steel, except as indicated in item b. below,
shall be in accordance with the applicable provisions of AISC ASD
Manual.  Erection plan shall be reviewed, stamped and sealed by a
structural engineer licensed by the state in which the project is
located.

b.  For low-rise structural steel buildings (18 m  tall or less and a
maximum of 2 stories), the erection plan shall conform to AISC S303
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and the structure shall be erected in accordance with AISC Design
Guide No. 10.

3.2.1   Structural Connections

Anchor bolts and other connections between the structural steel and
foundations shall be provided and shall be properly located and built into
connecting work.  Field welded structural connections shall be completed
before load is applied.

3.2.2   Base Plates and Bearing Plates

Column base plates for columns and bearing plates for beams, girders, and
similar members shall be provided.  Base plates and bearing plates shall be
provided with full bearing after the supported members have been plumbed and
properly positioned, but prior to placing superimposed loads.  Separate
setting plates under column base plates will not be permitted.  The area
under the plate shall be damp-packed solidly with bedding mortar, except
where nonshrink grout is indicated on the drawings.  Bedding mortar and
grout shall be as specified in Section \\oc-srv-
data\Sdisk\SPECS\SPECSINT\JOBS\MAFBFUEL\pulldata\C.secCONCRETE FOR MINOR
STRUCTURES .\\oc-srv-
data\Sdisk\SPECS\SPECSINT\JOBS\MAFBFUEL\pulldata\03300.sec

3.2.3   Field Priming

After erection, the field bolt heads and nuts, field welds, and any
abrasions in the shop coat shall be cleaned and primed with paint of the
same quality as that used for the shop coat.

3.3   WELDING

The contractor shall develop and submit the Welding Procedure Specifications
(WPS) for all welding, including  welding done using prequalified
procedures.   Prequalified procedures may be submitted for information only;
however, procedures that are not prequalified shall be submitted for
approval.

-- End of Section --


	CONTRACT REQUIREMENTS Instructions
	instructions to the Amendement 1(18)
	DIVISION 01 - GENERAL REQUIREMENTS
	01355  ENVIROMENTAL PROTECTION(14)
	01356A Storm Water Pollution Prevention Measures(6)

	DIVISION 02 - SITE WORK
	02220A      Demolition(4)
	02230A      Clearing and Grubbing(2)
	02300A      Earthwork(10)
	02315A      Excavation, Filling and Backfilling for Buildings(7)
	02316A      Excavation, Trenching and Backfilling for Utilities Systems(9)
	02510A      Water Distribution System(14)
	02531A      Sanitary Sewers(10)
	02552a      Engineered Underground Heat Distribution System(31)
	02630A      Storm Drainage Systems(13)
	02721A      Subbase Courses(7)
	02741A      Hot-Mix Asphalt (HMA) for Roads(23)
	02748A      Bituminous Tack and Prime Coats(6)
	02763a      Pavement Markings(13)
	02770A      Concrete Sidewalks and Curbs and Gutters(12)
	02811a      Underground Sprinkler Systems (Option 1)(17)
	02870a      Site Furnishings (Option 1)(7)
	02921a      Seeding(15)
	02930a      Exterior Planting (Option 1)(20)

	DIVISION 05 - METALS
	05120a  Structural Steel(6)



